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I NTRODUCTION 


The ENCYCLOPEDIA OF LaPLGSIVES was originally designed 
on in' arnai research instrument for use by personnel of the 
Ordnance Technical Intelligence Agenrv* At that time, the 
scope of ths Encyclopedia included holy explosives nomenclature 
and a brief statement of uses for each entry* Preliminary 
research, however, quickly revealed that unclassified publicationr. 
in the explosives field were either outdated by the ascend 
World War, or were too technical or too brief to be useful 
to the novice working with explosives data* The scope of the 
present Encyclopedia was determined by this gap in publications 
on explosives* 

The Encyclopedia is intended tc serve as a research and 
reference aid on domestic and foreign explosives, both industrial 
and military* It has been prepared as a preliminary edition with 
the hope that its users will readily contribute their suggestions, 
additions, and general improvements* These suggestions will be 
Incorporated into a later final edition. 

The main body of the Encyclopedia is divided into three 
sections* Glossary, General. Section, and Foreign Section* In 
addition, there is an appendix and a bibliography* 

The Glossary contains primarily those terms which either are 
unique to explosives or which have a particular specialised 
meaning when applied to explosives* Thus, terms such as 
"hygroscopicity 1 * which do not change in meaning when describing 
explosives are omitted, while those like “power" which have a 
particular definition for explosives are included* 

The General Section i it Intended to cover dome at io and foreign 
standard explosives that are currently in use, or were in use 
during World War II* It also includes some explosive compositions 
which have been seriously considered for standardisation by the 
United States in recent years* With few exceptions, the General 
Section does not include explosives components, raw materials, 
or relatod chemicalsj these are covored in the apper'ix. 

Exceptions have been made for certain important materiels (such 
as nitrocellulose) where it was felt that inclusion in the 
appendix would not permit adequate description* Each entry in the 
Oeneral Section includes (when informat-* on. i& available) a 
statement on American and foreign ncnumc\au*re, composition, 
chara.vtoristiwe, manufacturing prooescea, uses, and ary «ther 
pert!nent data* 
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The Forei gn Section constitutes an index of foreign explosives.' 
mOSuCi*CI>£u1U o • It is subdivided into British, French, German, 
Hungarian, Italian, Japanese, Russian, and Spanish Terms* This 
section directa the user 1 a attention to the appropriate entry in 
the General Section. It is hoped thrt a rore extensive list 
of foreign terms can be provided in the future* 

In addition o the main sections, the Encyclopedia- contains 
two appendices* The first appendix provides a list of explosives 
constituents, with a brief statement on the uses of each* The 
second appendix consists of a tabulation of comparative test 
data for selected explosives to permit the user to compare 
certain properties of the listed explosives* 

Finally, a bibliography ha** been prepared which provides the 
list of sources used in preparing the Encyclopedia. 

The Encyclopedia was reviewed in draft fora by interested 
personnel of Picatinny Arsenal, Dover, Hew Jersey* In particular, 
nr. B« T. Fedoroff, Mr* 0 4 E. Sheffield, and Mr„ C. G. DunKLe 
very generously volunteered their time to correct the numerous 
errors and omissions in the draft* 


R. P. A. 

13 May I960 




ii 









TABLE OF CC«TBff3 


Section Page 

JfSf# 

I* GLossery.••••••••os•**••**•.«••»••••••••••*».»•»•»•••*.»• x 

II. General Section...........,*...,.•..«•£••••••* 11 

ni. Foreign Section.....•••••••*•••••••.•••••••. 143 

British Terns..... 143 

French Terns........*••.••...••••••••»••*•.. 144 

Geman Terns...•••.••«...146 

Hungarian Teams..... ••••.••••••«• 149 

Italian Terns..•••••. 150 

Japanese Terns*..••••••••«.... 152 

Russian Terns*.......•••..••••.......•••• 155 

Spanish Terns*...... 160 

IF. Appendices... 163 

Appendix It Index of Explosives Constituents....... 163 

Appendix III Comparative Test Values of 

Salseted Explosives........... 174 


V. Bibliography. 


131 





















GLOSSARY 


ABSORBENT 

A poriup material which may of may not be combustible end 
which has the ability to absorb a liquid explosive (such as 
nitroglycerin) in large quantities for the purpose of making the 
transport «.ncl handling of the explosive both safe and. easy. 


a?AST (or BUST EFFECT) 


The blast of a detonation is the shock wave emitted from the 
point of detonation, and includes a shock ircrrb, a high pressure 
area behind the shock front, and the following rarefaction. The 
energy reloaded by the detonation of an explosive charge compresses 
the layer of air around the charge and forces it- outward at high 
velocity. This layer of highly compressed air le bounded by an 
extremely sharp front known ae the "shock front•" The shock front 
is followed by a high pressure area composed of the gaseous products 
of detonation which move outward as a strong wind. Because ci the 
forward inertia of oho gaseous products of detonation, the pressure 
in the high pressure area cannot decrease in velocity as rapidly as 
the pressure at the point of detonation. Consequently, a low 
pressure area is produced, a "rarefaction, 11 behind .the high pressure 
area. When the pressure drops below the atmospheris pressure level, 
the wind of the high pressure area, reverses its direction and moves 
toward the original detonation point. Thus, a target subjected to 
the blast of an explosive must undergo both a shattering shock 
front and pressures in two directions. 


SRISANCE 

The briaance of an explosive ie the shock which Is produced 
when the explosive detonates; that ie, brisance is the shattaring 
effect shown by an explosive, and depends principally upon the 
velocity of detonation of the explosive, and to a lesser extent 
upon its energy content. 


CRATERING (or CRATERING EFFECT) 

The ability of an explosion to move a v entity of earth and 
thus form a circular depression in the ground known as a crater. 
A grouno-iviral explosion creates a crater by t-M scouring action 
of gases; ari underground explosion creates i orator by the 
heaving f.ction of the products of explosion. 
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DBFLAflHATION 


The process of spontaneous surface burning or vaporising, 
with tho projects of reaction flowing away from the surface to 
expose the unreected material beneath. Each explosive has a 
certain temperature at which the output of beat Is mfficl*M3y 
high to permit burrin'? or vaporisation to contlmu* without any 
additional heat free an outside source* At this temperature, which 
is called the ^nition temperature" (see entry), Jsflagration 
boginflt Deflagration can proceed at. different rrtesj In the 
case of a finely divided explosive, deflagration of all tho 
particles can occur almost instantaneously* Confinement of tbs 
particles by the viscosity of gaseous products Increases the 
pressure which in torn increases both tho temperature and the 
rats of reaction. Tbs final effect under confinement is explosion, 
which may be violent deflagration or detonation depending upoo 
the material* 


DENSITY OF WADING 

The density of loading of an explosive Is the ratio between 
the weight of the explosive and the weight of the volume of water 
which would fill the total chamber In which tho charge la loaded* 
It is used to determine ♦he relative density of explosives loaded 
in containers ouch as projectiles and primers* 


DESENSITIZED 

A substance introduced into an explosive compound so as to 
reduce the explosive's sensitivity to initiation by impact, friction, 
heat, or by detonation of a primer* 


detonation 

The almost Instantaneous decomposition of an exp l osive, 
either by an extremely rapid combustion or by rupture end rearrange- 
nant of the molecuLos themselves* The explosive reaction is 
initiated by tho shock wave (see BLAST), and the reaction stgiplf** 
energy to maintain the shock* A detonation can be visualised 
as an explosion wave travailing through the high explosive charge 
at an extremely high veloolty (22,000 to 27,500 Jft/sec). OeUaatdon 
is the usual or desired manner of functioning of high explosives* 

Low explosives, or propellants, Usually deflagrate at « entry) 
rather than dr * ,*v\te. 







Tho rate of advance of tho roaction tons in called the 
“duLorutlyn rate" or "dutonatlon velocity#'’ When the detonation 
rate attain)? *nch a value that it will continue without dlfilnsstloa 
through v.-io unrcactcd material, it io called the "stable detonation 
velocity," When tho detonation rate Is equ&l to c? greeter then 
tho atable detonation volocity, tits reaction is called a ''high-order 
catenation." Whan tho dotonatiou rate is lover than the statue 
detonation velocity, the reaction is called a ”lov-ocr<ler detonation#* 


DEVIATION RATE or D£T0NATI0H VEIOCITr 
dee DETONATION 


EXPLOSION 

A violent bursting or expansion within a material which 
results tron. a chemical reaction, and which produces hsat and 
noise, and nay liberate goo# An explosion may be a deflagration 
or a detonation (eoe entries)# 


EXPLOSIVE 

A substance capable of undergoing rapid chemical reaction or 
escoapoaition as described under EXPLOSION# Explosives aay be 
classified in several ways depending upon the basis of comparison 
selected# When classified according to their characteristics of 
explosion, they nay be divided into high explosives (H#E») which 
detonate (including in±tiattc~ and nra-initlatlng explosives) 
and low exploolveo (L.Z.) which deflagrate (see entries for HIGH 
EXPLOSIVES and PROPELLANTS) • When classified according to 
chemical composition, they can be divided into organic ecupousds 
(including explosives such as nitroglycerin, nitrocellulose, 

TNT, tetracene), inorganic compounds (such as lead atide, 
ammonium nitrate, mercuric fulminate), and mixtures of oxidlxing 
and oxiditable materials (euch as black powder and some solid 
roettet propellants). When daeoifled according to chemical 
composition they can aleo bo divided Into explosive ccoponnd* 
(products of chemical reactions between two cr more substances) 
and explosive mixtures (products of the physical or mechanical 
mixture of two or more substances)# 



EXPLOSIVE T3AJHS 


A propojJLIn«/-c.ia rgd explosive train ejects the project lie 
fro*? the weapon and usually consists of~a prlner, an igniter or 
igniting charge, and a propelling charge. Thus a spit of fire 
fron « ijmall quantity of sensitive explosive, the partner, initiated 
by a blow froa the firing pin, ie traneadtted and intensified by 
the igniter so * ;at a large, relatively insensitive propelling 
charge bums in tlis proper manner and ejecta t’\s projectile froa 
the bore# 

4 bursting*chergo oxpioa lve train fragments the projectila, 

Cu-.i 'asuMilxy cOaeiot>B ci a ptjjr&Tj 5$uoa&tvr, booster, and bursting 
charge. Other eleoentn are aoaatines required, but these four 
charges are fundnaontal. The detonator gets up a high explosive 
wave when initiated by the primer, which ie intensified by the 
booster, and transndtted to the bursting charge, which then 
explodes with a high-order detonation. 


smosio? 

The process or Method by which certain explosives (principflly 
solid propellants) are fo-ned into comparatively intricate cress- 
a actional configurations by being forced through a die opening of 
the peeper shape. Heat is usually applied to give added plasticity. 


FORCE 


See PCW/iR 


FUEL 


Tha tern, when applied to rocket propall ant a, indicates 
the material which, by burning, generates power (and thus the 
requirod thrust). The fuel generally la nixed with an cuddlaer 
(see entry) to permit coabusticn. Fuels nay be aolld or liquid. 


HIOH-OaKfil DETOfUT Y .OW 
See mOHATlQ?* 
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HIGH SIPLOSIVS (?i,E,) 

A material which normally dstocatos when eufcjccted t c beat 
or chock* it will not bum except under special conditions. 

High explosives are characterised by the extreme rapidity with 
which deconpoolticn and blast oo-ur. They decompose almost 
Instantaneously either by extremely rapid cocbuetion, or tgr 
rupture and rearrangement of the Molecules t hens elves. In either 
case, geaeoitr and/or solid prcducta of reaction are produced. The 
disruptive effect of the reaction makes a h*/h explosive valuable 
es a bursting oharge, but precludes its use as a propellant 
because the gases are formed so quickly that axoesslve pressures 
are developed whioh would likely burst the barrel cf the weapon. 


IGNITION TEHP1SATUR2 

The minimum temperature of en explosive at which datt&gration 
will begin within « specified time period, usually of five c«con-la. 
In the oaee of high explosives deflagration takes place so quickly 
as to produce s detonation. 


INHIBITOR 

A substance which is introduced •' r, t an explosive compound 
to stop or depress undesirable chxaical reactions during storage, 
or to reduce the rate of chemical reaction upon explosion. 


LOW EXPLOSIVE (L.2.) 
See PROPELLANT 

LOW-CRDER DSTOJUTION 
See DETONATION 


HOHAITPT EITECT 

See SHAPED CHARGE 

KUNROE EPFECT 


I 


> 


See SHAPED CHARGE 






NEW. IAN EFFECT 

See SHAPED CHARGE 


OXIDIZER 


» substance which liberates oxygen and thereby permits the 
fuel with which 5. • is mixed to bum* Oxidizers may be solid or 
liquid. Liquid oxidizers are stored separately from the fuel until 
combustion is desired* Solid oxidizers are incorporated into 
the explosive mixture* 


POWER 


The power, or strength, of an explosive is its ability to 
displace the surrounding medium. 


PROPELLANT (LOW EXPLOSIVE, L.E.) 

A combustible material which decomposes vary rapidly but 
doss not normally detonate (at high Telocity), this action 
being called deflagration. In decomposition, propellants 
produce a large volume of gases which produce enough pressure 
to propel a projectile or rocket* Propellants do not usually 
propagate a detonation* Under certain conditions, however, 
they may react like high explosives, that is, they may 
detonate* 


PRIMERS and PRIMER MIXTURES 

A primer mixture is an explosive (eall6d "initiating explosive*) 
sensitive to a blow such as that from a firing pin* It is used 
to transmit shook or flame to another explosive, a time element, 
or a detonator* Primers can be classified as friction, percussion, 
or electric primers* 

Friction primers are devices which produce a spit of fire 
as a result "of friction of a rod or wire moving (either by push or 
pull) through the primer mixture* They are most commonly used 
for separate loading ammunition* 

Percussion primers are devices which produce a spit of 
fire from the impact of a firing pin or from the impact of the 
perouaslon device in an indrtia-operated fuse* 

Electric primers ore devices which ore desifiped for 
initiation by an electriccurrent. The eleotrlc anl e .^'nation 
eleotric-perouasio** primers have largely supplanted the friction 
primers* 
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SENSITIVITY 


Sensitivity t o I mpact in the ease with which an explosive 
material explodes upon the application of mechanical yhock* 

Explosion by impaot may be due to the development in the 
explosive of "hot spots" of finite sise» In general,, the impact 
sensitivity of an explosive material increasoa with the temperature* 
and the molten mutsrial la much more sensitivo than the hot, 
solid ttiteri'il. 

Senaitiv ty to friction la the ease with which an explosive 
material explodes upon the application of friction* Explesion by 
friction, like explosion by impact, is generally attributed to 
hot spots within the explosive material* The friction-producing 
material must be of a certein degree of hardness and must have • 
melting point higher than the ignition temperature of the e?-plosive* 

Sensitivi ty to initiation la the ease with whioh an 
explosive material””sxplodue wuen subjected to the explosion of 
another material* In general, sensitivity to initiation is 
parallel to sensitivity to impact, but not tc sensitivity tc 
friction (or heat)* 


SHAPED CHARGE 

A shaped charge consists of a high explosive charge (usually 
cylindrical) into one and of which a cone has been sunk* The 
cone may or may not be lined with an inert material such as metal 
or glass, depending on whether the explosive charge la to be 
detonated upon direct contaot with the target (no liner being 
used) or upon a specified distance from the target* The distance 
between the explosive and the target upon detonation is called 
the :: stand-off" distance* When a shaped charge la detonated, 
detonation waves are formed which travel in different predetermined 
directions in such a manner that they meet and reinforce each 
other (muck like light rays reflecting of fa parabolic mirror)* 

This reinforcing effect is oailed the "Munroe effect," after the 
man who discovered it* The relnforoed detonation wavs forms & 
rapidly-moving Jet which contains in it small particles of the 
collapsing ccxve liner* The jet is followed by the "slug." which 
contains the major portion of the collapsing cone liner (the 
"Mohaupt effeot" or Newman effect")• The major damage from a 
shaped charge detonation is oaused by the jet, which exerts a 
pressure upon the target of several hundred thousand atmospheres, 
and which literally pushes aside the target material by plastic- 
now. 
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Shaped charges have bean used in artillery and rocket 
ammunition, demolition charges, and antitank nines* While 
shaped charges may be used in both rotating and non-rotating 
projectiles, tho rotation of a shaped charge projectile can 
reduce its effectiveness by as much as 5095* Rotating shaped 
charge projectiles are, however, more effective than a standard 
bursting charge. Shaped charge grenades and bazooka-type rockets 
do not rotate and have a resultant greate; penetrating power on 
armor plate. 


SHOCK WAVE 
See BLAST 


STABILITY 

The ability of an explosive to retain unaltered, its chemical 
and physical properties during a given period of storage, under 
normal conditions or sometimes under more severe conditions* 
Although explosives are by nature comparatively unstable In their 
structures, all military explosives may be considered to have a 
high order of stability at temperatures of from 15° to 25°C 
(S9° to ??°F)* Each explosive has a higher temperature at which 
decomposition becomes rapidly accelerated and instability is 
pronounced. 


STABILIZES 

A substance Introduced into an explosive material far the 
purpose of increasing the explosive’s ability to withstand 
spontaneous chemical decomposition* A stabiliser usually will 
react with the products of decomposition of the parent explosive 
and thereby will prevent these products from accelerating the 
decomposition rate* 


STABLE DETONATION VELOCITY 
See DETONATION 


STAND-OFF DISTANCE 


See SHAPED CHARGE 









3haped charges have been used in artillery and rocket 
amnflinition* demolition chargee, and antitank mines* While 
shaped charges, may be used in both rotating and non-rotating 
projectiles, the rotation of a shaped charge projectile can 
reduce its effectiveness by as much as 5055* Rotating shaped 
charge projectiles are, however, more effective than a standard 
bursting charge* Shaped charge grenades and basooka-type rockets 
do not rotate and have a resultant greater penetrating power on 
amor plate. 


SHOCK WAVE 
See BLAST 


STABILITY 


The ability of an explosive to retain unaltered. Its chemical 
and physical properties during a given period of storage, under 
normal conditions or sometimes under more severe conditions* 
Although explosives are by nature comparatively unstable in their 
structures, all military explosives may be considered to have a 
high order of stability at tenperaturea of from 15° to 25°C 
(59° to #?°F)* Each explosive has a higher temperature at which 
decomposition becomes rapidly accelerated and instability in 
pronounced* 


STABILIZER 

A substance introduced Into an explosive material for the 
purpose of increasing the explosive’s ability to withstand 
spontaneous chemical decomposition. A stabiliser usually will 
react with the products of decomposition of the parent explosive 
and thereby will prevent these products from accelerating the 
decomposition rate* 


STABLE DETONATION VELOCITY 
See DETONATION 


STAND-OFF DISTANCE 
See SHAPED CHARGE 




STRENGTH 
See POWER 


SYMPATHETIC DETONATION 

Sympathetic detonation or wcploeion by influence is the 
explosion o* a aatarial produced by shock waves transmitted 
through the air from another explosion - TM.o characteristic 
of certain explosives is commonly utilised in land mines* 



ALMATRITii 


ATMATRITE 


Alternate Nomenclature : Foreign Nomenclature : 

The entry Is given in the Russian: Almatrit 
English equivalent of 
the Russian nomencla¬ 
ture; there is no 
corresponding IKS* 
explc ive. 

Co mposition : 

See specific comoositions listed under AMMONAIMATRIT NO* 96, 
KALIIAIMATRIT NO*. 55, and NATftIIAIMATP.IT NO. 19. 

Comments : 

Almatrites are a series of Russian commercial explosives, 
developed at the University of Moscow, which contain chlorates 
and perchlorates together with combustible:.: (organic 
compounds). Thoy are reported to be as stable as, and less 
sensitive to friction than, cheddites. 


u u u u u 
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AMATOL 


See also AMMONIUM NITRATE, TRINITRO¬ 
TOLUENE 


Alternate Nomenclature : 
None 


Foreign Nomenclature; 


British: 

French: 

German: 

Japanese: 

Italian: 

Russian: 

Spanish: 


Amatol 

Amatol 

Amatol 

Shotoyaku 

Amatolo 

A, Amatol, AT 

Araatoia 


Compositi on: 

Amatols are compositions containing ammonium nitrate and 
TNT in varying ratios- The most common composition cort-ains 
these ingredients in 5C/50 proportions. Other common 
compositions contain ammonium nitrate and TNT in 80/20 and 
6o/liO ratios. 50/50 amatol uses Grade II TNT; flO/iC amatol 
uses Grade HI TNT. (See TRINITROTOLUENE for details on 
the grtdee of TNT.) 
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AMATOL 


Characteristic s: 

Amatols arc buff yellow explosives* $0/$0 amatol is melt- 
loaded, while 8o/20 amatol is loaded by extrusion (see below 
under Manufacvore )* 5J0/j>0 amatol detonates when subjected 
to a temperature of 265&C for fd.ve seconds: 60/40 amatol 
detonates at 270°C and 80/20 amatol at 28 CM 3 . Upon detonation, 
50/50 amc.tol emits black smoke; 80/«.0 amatol generates 
white smoke. Amatols do not form dangarous compounds with 
metals other tha*- copper and tin. Amatols ere more or less 
insensitive to shock and friction; increases ir ammonium 
nitrate content decrease sensitivity. However, all amatols 
are hygroscopic, and increases in ammonium nitrate content 
increase hygroscopicity. Amatols have more strength than 
TNT, while 80/20 amatol is stronger than f>0/50 amatol. 

At temperatures under 80 ° to 8l°C (melting point of TNT) 

TNT and ammonium nitrate do not react with each other; at 
temperatures of 100° to 120°C, these ingredients react 
only slightly. Sensitivity, strength, and stability are not 
affected by prolonged storage at 50°C. 

Manufacture : 

In the manufacture of 50/50 amatol, ammonium nitrate is 
dried and heated to 90°C. It is added to molten TNT. 

Mixing continues until the mixture cools to between 80° 
and 85°C, and the mixture is melt-loaded into shell or 
bomb. 80/20 amatol, although prepared in a like manner, 
is more difficult to manufacture since the mixture is 
plastic rather than fluid. Tho size of ammonium nitrate 
crystals must be controlled since large crystals will not 
retain molten TNT during the loading operation. Because 
of its plasticity, 80/20 amatol must be loaded with extrusion 
loading machines. 


Uses: 

Amatols have been used as the bursting charge in shell and 
bombs, mainly to conserve the limited supply of TNT. They 
also have been used in mixtures with alumir/.’m to fora 
ammonals (see entry). 


Comments : 

5he only significant advantage of amatols has been the 
conservation (i.e., "stretching") of TNT supplies. Ths 
development of synthetic toluene manufacture has reduced 
this advantage. Moreover, the development of more powerful 
binary explosives, such as composition B and pentolite (see 
entries), has further contributed to lessened needs for 
amatols* 
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AMERICAN ' 


AHMCUAU-l&XRXf HO. 98 

See PERMISSIBLE EXPLOSIVE 

***** 


AMMONALMATRIT NO. 98 also A1MATRITS 


Alternate Noir nclature i Foreig n N omenclature ! 

Hone " The"” entry la given in the 

Russian nomenclature; there 
is no English equivalent. 


Composition t 

Ammonium Chlorate—— 89% 

Combustible——’— llj{ (containing 8% vaseline, 27% paraffin, 

6$% rosin) 


Comments i 

Ammonalmatrit no. 98 is a Russian commercial explosive of 
the almatrite class (see entry)• Its brisance is higher than 
that of TNT. 


***** 


AMMONAL See also MJNOL 

Alternate Nomenclature : Foreign Nomenclature t 

None French! Ammonal 

Oermant Ammonal, Ammonpulver 
Hungarian: Ammonias robbano-anyag 
Italian: Ammonal 

Russian! Amr.ional 
Spanish: Amonal 

Composition ! 

Ammonals are compositions containing aluminum, ammonium 
nitrate, and TNT (i.e., amatol plus aluminum) in varying 
ratios. The composition listed below gives ths most common 
proportions of these ingredients* 


TNT 

Ammonium Nitrate— 22% 
Aluminum———— lli£ 


Some ant male may nloo contain as moth an 3/ of charcoal. 
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AMKCRAL 


fa g M l iC jl n i ^ &ilAi J 'A slZi-i 


Characte rist ic 3 1 

Ammonals are cast-loaded explosives. A he composition listed 
above will detonate when subjected to a temperature of 265°C 
for five seconds. Ammonals are more sensitive to initiation 
than amatols and, because of their* aluminum content, detonate 
with higher temperatures, greater blast effect, and brighter 
flashf The composition given above is about 12% more brisant 
than $0/50 amatol hnd practically as brisant as TNT (99*6% as 
brisant as meas’ .*ed by the Sand Test). 

Manufacturer 

See A&ATOL 


Uses r 

~ Ammonals have been used in shell to conserve the limited 
supply of TNT (see Comments below). Although they are 
no longer used as standard explosives, the high flash of 
an ammonal burst is useful in proving ground tests to 
facilitate observation, particularly at night* 

Co.-wuents ? 

The only significant advantages of ammonals have been the 
conservation of TNT supply and the higher brisance over 
amatols (which also have been used to conserve TNT). The 
development, of synthetic toluene manufacture has reduced 
these advantages. Moreover, since ammonals are inferior 
to minol (see entry) with respect to blast and shock effects 
and less brisant than more modern binary explosives such as 
pentollte and composition B (see entries), they offer no 
advantages for use in connection with modern techniques of 
warfare* 


***** 


AMMONIA DYNAMITE See STRAIGHT DYNAMITE 


***** 


AMMONIA GELATIN DYNAMITE See GELATIN DYNAMITE, LCW-FREEZING 

AND NON-FREEZING DYNAMITES 


***** 
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AMMONITE 

AMMONITE 


Alternate Nomenclature* 

Foreign NomencI 

ature: 

None 

French: 

Ammonite 


German* 

Ammonit 


Italian* 

Ammonite 


Russian* 

Ammonit 


Spanish* 

Amonita 


Composition ; 

"’Ammonites are a group of safety (permissible) explosives; now 
used primarily in the Soviet Union, which contain ammonium 
nitrate plus nitro compounds* The following compositions 
can be considered as being representative of Soviet types* 

Ammonium Nitrate—-*-- 38# ,, ,, 

TNT——————— 12# (taowr ft s ammonit no* 23 

Ammonium Nitrate-?3# 

Potassium Nitrate— 15# 

TNT-12# 

Ammonium Nitrate— 77*6# 

TNT-*-10 oil# 

Wood Meal—— 4*0# 

Ammonium Nitrate— 54*5# to 57*5# 

TNT- 8,5# to 9,5# 

Pine Bark- 2.5# to 3*5# 

Sodium Chloride— 31*0# to 33*0# 

Ammonium Nitrate— 59*3# to 62*5# 

Trinitroxylene—-—- 9,5# to 10.5# 

Pine Bark- 2.5# to 3*5# 

Sodium Chloride— 25*0# to 27*0# 

Other aromatic nitro compounds such as dinitroraphthalene 
may be used in place of TNT and trinitroxylene* 

Characteris tics * 

Ammonites havG a low sensitivity to both shock and friction 
because of their ammonium nitrate content. This ammonium 
nitrate, however, makes them extremely hygroscopic# K*reaver, 
they will deteriorate when stored for any length of time* 

Manufacture * 

Ammonit os are mechanical mixtures and nr«' made simply by 
mixing ingredients together in the same ins. oner as most 

dymo.iit 
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Alcanas 


Ammonites are used for underground mining where a permissible 
explosive is required# Their use is confined primarily to the 
Soviet Uh 4 on. Some ammonites have been employed in military 
roles as substitutes for explosives using TNT and nitroglycerin# 




AMMONIT-GUDRONIT 

Alternate Nomenclature ; 
None 


Foreign Nomenclature : 

The entry is given in the 
Russian nomenclaturej thore 
is no English equivalent. 


Composition : 

Nitrate-i Ih8 exact c osix , tcn is not 

Tar vuuaron ;—i 

Comments : 

Arcmonit-gudronit is a Russian coi.»mercial blasting explosive, 
probably of the ammonite class (soe entry). Its brisance is 
about equal to that of TNT# Because of its ammonium nitrate 
content, ammonit-gudronit is hygroscopic# and will probably 
deteriorate upon long storage. 


AMMONIUM CRESSYLATE 


w W 

See ECRASITE 




AMMONIUM NITRATE 

Alternate Nomenclature : 

Nona 


Foreign Nomenclature : 

French: Nitrat d'aramoniaqus 

German: Ammoniumnitrat, 

Ammoniumsalpeter 
Hungarians Ammoniumnitrat# 
Ammonsal^trom 
Italians Nitrato ammonico 

Japanese: Ammoi.,* ' 

Polish: Salatra ."monowa 

Russian: Ammoniinsya selitra, 

Av;otnL -kislyi ammouii 
Spanish: Nitrato amonico 
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AOMCBI0H NITRATE 


Compositi on; 

NH^NChj — chemical compound containing the following percen¬ 
tages by weight of the elements: Nitrogen-— 35.0CJS 

Hydrogen— $*0h% 

Oxygen—-* 59.96* 

Characteristics : 

Ammonium nitrate ia a coioileos, press- or east-loaded explosive 
meltin at 169.5°C. It will ignite when subjected to a 
temperature of 1*65°C for five seconds, The grade used fer 
explosives must bo at least 997 ! pure. Ammonl.um nitrate is 
extremely hygroscopic. In the presence of moisture, it will 
react with copper to form a compound (tetraminocupric nitrate) 
which is as sensitive to impact and as brisant as lead azide. 
Ammonium nitrate will corrode iron, steel, brass, lead, and 
cadmium. It is the least sensitive to impact- of any of the 
military explosives. It will not detonate when subjected to 
heat unless highly confined, and only partial detonation 
results even when boostered with a charge of teiryl or cyclonite. 
Despite its hygroscopicity, ammonium, nitrate is very stable 

in storage at temperatures as high as l5o°C (although slight 
sublimation may occur under certain conditions). Decompo¬ 
sition does not occur significantly until the compound begins 
to melt. 

Manufacture : 

An aqueous solution cf ammonia is neutralized with nitric acid 
and then evaporated. The resulting ammonium nitrate is 
grained and dried. 


Uses: 

Ammonium nitrate is commonly used as an explosives extender 
(e.g., amatol), and as an ingredient in binary explosives, 
dynamites, cratering explosives, and some solid rocket 
propellants. Because of its insensitivity, ammonium nitrate 
ia seldom used alone as on explosive. 

Comments : 

Ammonium nitrate is used universally both as a nitrogenous 
fertilizer and as a constituent in explosives. Wher. used 
as a fertilizer, the compound does not have to meet as high 
a standard of purity as that imposed by explosives require¬ 
ments. Facilities used to produce ammonium nitrate fertiliser 
can produce the purer grade for explosives use without any 
conversion. The purity of the product, can be improved by 
controlling the purity of the ammonia and nitric acid. 

In 19^8, an agreement was concluded ar*r . 4t * the several NATO 
me-' er nations for a. common minimum spec! r.'ication on 
ammonr.um nitrate applicable to deliveries of the explosive 
mater, al from one NATO country to anothe*. 


nlTnn A 
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A1 ISCHIUM PICR Vi:, 

AMMONIUK PICRATE See EXPLOSIVE n 


AMMONIUM TRIMITROFHENOLATE See EXPLOSIVE D 




AMMONPEK 

Alternate Nomenclature t Foreign Nomenclature ? 

None The entry is given In the 

Russian nomenclature; there 
Is no English equivalent. 


Composition t 

Ammonium Nitrate—— 95% 

Coal Tar Pitch—- 5% 

Comments : 

Ammonpek is a Soviet high explosive which has been used as 
a substitute for TNT. It has the advantage of low sensitivity 
to shock, but because of its high ammonium nitrate content, 
it is extremely hygroscopic and is probably unstable in 
storage. The development of synthetic toluene manufacture 
probably has greatly decreased the need for ammonpek. 


ANGAYAKU 

Alternate Nomenclature : 
None 


■a#*#* 


Foreign Nomenclature : 

The entry is given in the 
Japanese nomenclative; 
there is no English 
equivalent. 


Composition : 

Japan has used t.hreo types of angayaku, with the following 
compositions: 


Cyclonite———-—— 
Ammonium ’".trete—— 

PETN--- 

Wax---- 


25% 

15% 

0 • ♦ 
* • • 


m 

• * • 
• 0 » 

15% 


to' 

* A ? 

50 % 
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aiigayaku 


Comments: 


Cyclcnite/wax angayaku is similar in composition to U.3. 
composition A (see entry)* It was used by the Japanese 
during World War II as a bursting charge for armor-piercing 
shells, while cyclcrito/ammoriium nitrate angayaku was used 
in bombs and cyclonite/PETN/Wax angayaku was used Ir¬ 
ma chine gun bullets* 


NOTE; ’The Japanese incorporated high explosive fillers 
into machinegun bullets with caliborc as small as 7*7-rm. 


AFACHE COAL POWDER 


iu uuu t 

n n r» /i n 

See PERMISSIBLE EXPLOSIVE 




ARABINOSF. TETRANITRATE 


See SUQAR NITRATE 


u u u u u 
TrTKIrft 


ARCMATIC NJ7R0 COMPOUNDS See also EXPIflSIVE D, PICRIC ACID, 

TETRANITROANILINE, TETHYL, TRIAZIDO- 
TRINITR03EN2ENE, TRINITROPHENETOLE, 
TRINITROTOLUENE; also Appendix I 
under CRESSYLITE, DINITROBENZENE, 
DINITRONAPHTHALENE, DINITROPHENQL, 
DINITROTOLUENE, DINITROXYLENE, 
HEXANITRODIPHENXLAMINE, MONONITRO¬ 
BENZENE, MONONITRONAPHTHALENE, 
MONONITROTOLUENS, TRINITROBENZENE, 
TRINITRONAPHTHALENR, TR1NITR0XXLENE 


Alternate Nomenclature * 

Aromatics 

Composition * 

For speoific comments on Composition , Characteristics * 
Manufacture, and Uses , see EXPLOSIVE D, "PiCRlO AfclD, 
iEricftNll?R0ANILINE7TBrRIL, and TRINITROTOLUENE. 
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AROMATIC m r .;0 dCriPOMiJ'B 


Characteristic s; 

Aromatic nitro compounds form the mo 3 t important class of 
military high explosives. They include the many nitro 
derivative of benzene, toluene, xylene, naphthalene, 
phenol, and cresol (other aromatic nitro compounds such as 
anthracene are not utilized in explosives). As a group, 
these nitro compounds are stable and efficient in explosives. 
They ore, however, poisonous, and care must be taken in their 
handling and manufacture. They can be absorbed through 
the skin and by breathing their dust and vaoors. Various 
illnesses ranging from temporary mild dermatitis to death 
can result. 

Manufacture ? 

In the manufacture of aromatic nitro compounds, the product 
is always obtained by reacting the aromatic compound with 
nitric acid- The aromatic compounds are obtained either as 
by-products In the manufacture of coke or g&a, or in 
gasoline as a product of the fractional-distillation process. 


Uses : 

Aromatic nitro compounds have a wide range of uses, both 
alone and as constituents of compound explosives. For 
example, TOT (trinitrotoluene) and picric acid (trinitro- 
phenol) have been used alone as bursting charges for high 
explosive ammunition; in addition, TNT has been used in 
amatols and picric acid has been used in the manufacture of 
explosive D. TNT still is the most widely used of the 
standard military bursting charges. Aromatic nitro compounds 
also have been used as constituents in smokeless propellants, 
in detonating and priming compositions, and in liquid form 
(usually as by-products in the manufacture of pure nitro 
compounds) in non-freezing dynamites and other commercial 
explosives. 


AROMATICS 


See AROMATIC NITRO COMPOUNDS 




ASTRALITE 


See also DYNAMITE 


Alternate Nomenclature ? 
lvone 


Foreign Nomenclature: 


British? 

French? 

Gorman? 

Italian? 

Spanish? 


Asora.lte 
AstralAt 
Astra "lit 
Astrelite 
Astralits 
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AS THAU HD 


Composition: 

Aotralites are a form of ammonium nitrate dynamites. Two 
examples, manufactured in pre-World War IX Germany, are 
given below: 

Astr&lit IA 
63.3% 

—..25.0* 

— 2.7* 


U.c* 

The British aatrallte contains nitrocellulose (guncotton type) 
in place of the vegetable meal. 

Characteristics : 

Astralites differ from most dynamites in that th ay contain 
only small amounts of nitroglycerin end relatively large 
amounts of TNT. Their other characteristics ere those 
listed under DYNAMITE. 

Manufacture: 

SeeUfttAMITE. 

Uses : 

Astralites are used for rock-bla 3 ting work. They have found 
wide use in the Communist Bloc, especially in the Soviet UnioD. 


Aatraj.it 

Ammonium Nitrate—— 2Q* - 
TNT— 12* - 


Vegetable Meal—'-- 3* — 
Charcoal—————— l* — 

Nitroglycerin———— U* — 


H4- 


AUSTIN RED-D-GEL 


See PERMISSIBLE EXPLOSIVE 




AUSTIN RED DIAMOND See PERMISSIBLE EXPLOSIVE 


u fcl u u ai 

nKTHTr 


AZIDES See also LEAD AZIDE, SILVER AZIDE 

Comments : 

"XiiV'i are compounds of hydreaoic acid (IBM and are 
explosive in their nature (especially the aaides of Itad, 
mercury» and silver)* Asides contain no cxygen in their 
chemical structure and their decomposition does not involve 
combuflt'.fjn. Lead aside has been used extensively in 
explosis\.s applications. 
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ASVl DO-TIJIERCCi: OTA 


A7.IDO-T EN EROSSOVAXA 

Foreign Nomonclat'vr* t 

The entry ia given In the 
Russian nomenclature; there 
is no English equivalent* 

The literal translation of the 
term is R or lead azide and 
lead styphnate." 

C omposition s 

Lead Azide——— 0.20 to 0.25 gram 

Lead Styphnate— 0.06 to 0.05 gram layer covering lead azide 
Comments* 

Azido-tenerossovaya is a Soviet composition used in 
detonating caps. 


MMMMM 


BALLISTITE Soe also DOUBLE-BASE SMOKELESS 

PROPELLANT, NITROCELLULOSE 

Alternat e Nomenclature ! Forei gn Nomenclature ! 

None French: Balistite 

Qermant Ballistit, WPC/89, 
WurfdLpulvar/89 
Hungarian* Ballisztit 
It <CLian! Balistite 

Spanish: Balistita 


Alternate Nom e nclature : 
None 


Composition ? 

A typical composition is listed below. Percentages may 
vary depending upon the manufacturer and the end-use of the 
product. 

Nitrocellulose— 60 % 

Nitroglycerin—— 39 % 

Diphenylamine—— 0.75JC 
Graphite Coating— 0.25^ 

Characteristics t 

Ballistit'e generally appears in flakes, sometimes in cords 
and single-perforated tubes. Its other characteristics 
are those listed for double-base smokeless propellant* 

(see entry). 

Manufactur e! 

See )J5 uBLS-:iA3E SMOKELESS PROPELLANT 
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BALLISll'JE 


Comments s 

In the United States, ballistite la the standard mortar 
round propellant. The term "ballistite" often is used In the 
United States as & generic term for smokeless propellants with 
& high nitroglycerin content. In Italy. Oormany, and the 
Scandinavian countries, ballistite has been the preferred 
propellant for moat types of ammunition. In Japan it has 
been used to fill rockets. 


4HHW* 


BARATOL 

Alternate Nomenclature : 

None 

Composition : 

Barium Nitrate-.—— 6j% 
TNT---33# 


Characteristics : 

Baratol is a cast-loaded high explosiV 3 . It will ignite 
when subjected to a temperature of 385°C for five seconds. 
Baratol is nonhygroscopic at 30°C and 90% relative humidity. 
It is considerably less sensitive to impact than TNT, and is 
about 56% as brisant as TNT. 

Manufacture ! 

™ Barium nitrate is heated to about 90°C and is added to 

molten TNT. The mixture is agitated until uniform. It is 
then melt-loaded at the lowest practicable temperature. 


Uses! 

” Baratol has been used as a bomb filler. 


Comments t 

Baratol was first developed during World War I. The proportions 
given under Composition above are not mandatory and can be 
varied to meet required purposes. 


***** 




BARONAL 


Alternate Nomenclature : 

None 

Compositio n: 

~~ Barium Nitrate——»■ 50# 

TNT——-- 

Aluminum-- —— 15# 

Characteristic s ; 

Baronal is a cast-loaded high explosive somewhat similar to 
buratol (see entry). It will ignite when subjected to a 
temperature of 3k5°C for five seconds. Baronal is less 
sensitive to impact than TNT, and is about 83# as brlsant 
as TNT. It is more brisant than baratol. 

Manufacture ; 

Barium Nitrate is heated to about 90°C and is added to TNT 
which has been previously melted. Powdered aluminum is 
added, and the mixture is agitated until uniform. Baronal 
is then melt-loaded at the lowest practicable temperature. 


Uses ; 

Baronal has been used as a bomb filler. 


nmm« 


BELAYA SKES 1 

Foreign Nomenclature ; 

The’ entry is given in the 
Russian nomenclature 5 there 
is no English equivalent. The 
literal translation of the 
terra is "white composition." 

Composition ; 

Mercuric Fulminate—— 80 to 85# 

Potassium Chlorate— 15 to 20# 

Comments ; 

Ttelaya ernes’ is a Soviet mixture used in percussion 
compositions. 


Alternate Nomenclature : 
None 







BELUffiS 


BELLXTS 

Alternate Nomenclature t Foreign Nomenclature : 

None Ruesianr BslTt 

Composition t 

Bellites are a series of commercial high explosives containing 
ammonium nitrate and n3.tro compounds, principally of benzene. 
The original formula called lor ammonium nitrate and mono- 
nitrober er.s. This benzene compound was later replaced by 
dinitrobenzene which, because of its solid structure and 
greater effectiveness, was found to produce a better explosive* 
The following compositions, used by the Soviet Union, may 
be taken as representative: 


Ammonium Nitrate-—- 

35* 

— 67J5 

- 8o* 

Dinitrobenzene- 


— 13* 

- 8* 

Trinitroxylene-——- 

• *« “- 1 

• • • 



Comments : 

Bellites are used primarily for coal mining. They are 
popular in Europe and in the Soviet Union, but have not 
met with much favor in the United States* 


***** 


BITUMINITE 


See PERMISSIBLE EXPLOSIVE 


***** 


BLACK DIAMOND 


See PERMISSIBLE EXPLOSIVE 


***** 


BLACK DIAMOND NU-GEL See PERMISSIBLE EXPLOSIVE 

***** 
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BUCK P omii 


BUCK P01-7DEH 


Altemato Nome n clatur e: 
Gunpowder 


Foreirn Nomor.clatuvi 


French: 

German: 

Hungarians 
Italian: 
Russiani 
Spanish: 


Foudre noire 
Schwarzpulver 
Fekete lopor 
Polvere nera 
Chornyi porokh 
Po .vora negra 


Compositio n; 

Potassium or Sodium Nitrate—- 75% ) 


Charcoal-—-- 15% ) approximate 

Sulfur- 10% ) 


Characteristics ; 

Black powder is a gray-black to black, press-loaded (or 
loosely packed) explosive* It will ignite when subjected 
to a temperature of U27°C for five seconds* It is insensitive 
to shock but highly sensitive to friction and heat* It is 
only about $0% as strong as TNT, being the weakest explosive 
used as a bursting charge. Black powder is hygroscopic, and 
is therefore unstable in storage except under conditions of 
controlled humidity. It will not burn completely and the 
residue causes excessive corrosion of the gun barrel and 
produces large quantities of smoke* 


Black powder may be used In primer*, igniters, shrapnel 
charges, safety fuse, quick matches, and rarely, in 
bursting charges for low explosive shells. During World 
War II, the Soviet Union used two principal types of 
black powder: "melkozemistyi" (grains of about 1-ma) 
and w krupndzernistyi tt (grains of about •>« to 10-mm)• 
These were used in some Igniters, delay fuzes, and in 
incendiary, illuminating, shrapnel, and propaganda 
ammunition. 


Manufacture : 

Suifur of very high quality is pulverized together with 
charcoal, in the specified proportions* The pulverized 
material is then mixed either with the pulverized nitrate 
(also of very high quality) or stirred into a saturated 
solution of the nitrate (depending upon plant equipment)* 
The product i a ground, pressed, and ro-ground t- Insure 
uniformity. 






MU J 1 


131 , 


x-C .i/Jt 


Black powdor also has been used In countries such as 
France as a cheap blasting explosive for commercial 
purposes. For such uses, France has produced three 
varieties of black powdert 



Lonte 

Ordinaire 

Forte 

Saltpeter (sodium or— 
potassium nitrate) 

-a< or— 

—— 

— T£r 

Chare c 1- -—— 

- 30* — 

lb% 

— IS* 

Sulfur—————— 

— 30 * — 

-... oft - 

— - 13* 


Comments i 

The military applications of black powder have practically 
disappeared due to the development of more efficient 
explosives* Black powder containing potassium nitrate is 
called "Amy Black Powder;" black powder containing sodium 
nitrate is called "commercial" or "sodium nitrato" black 
powder. 


BLASTING GELATIN See also DYNAMITE, NITROGLYCERIN 


Alternate Nomenclature : 
Explosive Gelatin 


Foreign Nomenclature * 

French* Gelatine explosive, 
Gelatine detonante 


Germcn: Sprenggclatino, 

Sprenggummi 

Hungarian* Roboand-zselatin 
Italian* Gelatina esploniva 
Japanese* See DYNAMITE 


Russians Gremuchii studen 1 
Spanish* Gelatina explosiva, 
Gelatina detonante, 
Dinamita gcma 


Composition * 

Nitroglycerin--..... 90 to 93% 

Nitrocellulose-- 7 to 105 ? 
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BIAUTIWG- 


Characteristic a : 

Blasting gelatin is a yellow* translucent, soft, elastic 
explosive Material. It is less sensitive to shock, friction, 
and impact than either nitroglycerin or guhr dynamites (dynamites 
with inactive base). "Thiinor" gelatins (those utilizing 
smaller quantities of nitrocellulose) are known as "gelatin 
dynamites" (see entry). Blasting gelatin is completely 
insensitive to water, and is for more difficult to freeze 
than guhr dyiv .dtea. However, when it does freeze. Its 
sensitivity increases markedly. Blasting gelatin is about 
as stable as nitroglycerin; it is completely stable at 
ordinary temperatures. Rapid temperature changes, however, 
cause the nitroglycerin to exude and result in increased 
sensitivity. Blasting gelatin is difficult to explode, 
the rate of difficulty increasing with increases in nitrocellulose 
content. A high nitrocellulose content changes the explosive 
characteristics from those of a high explosive to those of 
a propellant (see DOUBLE-BASE SMOKELESS PROPELLANT). 

Manufacture ; 

Nitrocellulose (collodion cotton type) is mixed into 
nitroglycerin for the preliminary gelatinization. The 
resulting colloid is mixed by shovel or by hand ar.d is 
allowed to stand for somo 20 to 2E> minutes. It is then 
sent to mixing machines, where the absorbents are incorporated 
into the colloid. The gelatin is then placed into cartridges 
by means of screw machines. 


Uses : 

The high brisance of blasting gelatin is used to best 
advantage for the blasting < very' hard rock. It is also 
excellent for use in underwater blasting operations. 


■JHHHW 


BULK POWDflt 


See E. C. POWDER 


U U U u u 

THUHrs* 


CARLIT 

Alternat e Nomenclature ; Foreign Nomenclature e 

None Japanese; Karitto 

Composit ion: 

Ammonium Porch vacate-— 56^ 

Silicon Codbid)——- lb% 

Wood Pulp-—- —-— 12# 

Patrol sum---—— 6 % 
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CA1JLIT 


Comments ! 

Carlit is a Japanese explosive composition which was first 
used during World War II as a bursting charge for mines and 
depth charges, and in demolition charges, primarily to 
coiioerve the limited supplies of benzene and toluene* At 
present, it is used extensively in Japan for.* industrial 
purposes, and is being utilized in experimental solid 
rocket propellants* Since the first carlit composition, 
(listed above), several modifications have been produced* 


U U ti M 


CELLULOSE NITRATE See NITROCELLULOSE 




CHANAIAKU 

Alternate Nomenclature t 
None 


Foreign Nomenclature ! 

The entry is given in the 
Japanese nomenclature; there 
is no English equivalent* 


Composition! 

Wtf—— -70$ 

Dinitronaphthalene-30$ 


Comments! 

" Chanayaku is a Japanese explosive composition which was 

used during World War II as a bursting charge for artillery 
ammunition. 




CHAOTAKU 


Alternate Nomenclature ! 
None 


Composition ! 

Picric Acid-70$ 

TNT~—- 2 % 

Comments t 

ChabyaJr.u is a Japanese explosive composition which was 


Foreign Nomenclature ! 

The entry is given in the 
Japanese nomenclature, there 
is no English equivalent* 





CHAOYAKE 


used during World War II as a bursting charge for aerial 
bombs. 




CHEDDITE 


Alternate Nomenclature t 
None 


Foreign Nomenclature : 

French: Cheddite 

German: Cheddit 

Hungarian: Cheddit 
Italian: Cheddite, Alto esploeivo 

al dorato d± potassio 
(potassium chlorate high 
explosive) 


Russian: Shedit 

Spanish: Cheddita 


Composition : 

Cheddites are a series of chlorate (and sometimes 
perchlorate) explosives. The two types given below, 
manufactured in France, may be considered representative: 


Cheddite No. 1 Cheddite No. U 

Potassium Chlorate-— ■«—- ... —————— 79$ 

Sodium Chlorate--7$j£-————-,.. 

Castor Oil————— —•••»—————— %% 

Mononitronaphthalene --... ———————-— ijt 

Dinitrotoluene——-—- 1 $$ ———————- 1$% 


Character i stics ? 

cRaddltes are more sensitive than the permissible explosives, 
and tho chlorate cheddites are more sensitive than the 
perchlorates. The lower sensitivity of the perchlorates 
makes them the safer cheddites to handle and transport. 


Uses : 

Cheddites are widely used for commercial blasting purposes. 
They are used In France for both industrial and military 
blasting operations. 

Comments : 

~ Cheddites were developed in France. They have, however, 
been adopted by many countries. The Soviet Union has not 
used them since the country feels that its aliw "rites (see 
entry) are preferable. 
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COM, TAB. SALT 


COAL TAR SALT 


See TRINITROTOLUENE 


COALITE 


COLLIES 


li u y u m 

See PERMISSIBLE EXPLQSlvtf 

M H MMM 

See PERMISSIBLE EXPLOSIVE 


COLLODION 


See PERMISSIBLE EXPLOSIVE 


COLLOIDBD PROPELLANT See SMOKELESS PROPELLANT 


COMPOSITE PROPELLANT 

Alternate Nomenclature i 
“Hone 

Composition * 

iomposite propellante contain no nitrooelluioee or nltro- 
glyoerin (as do other types of modern propellants). They 
normally consist of an orgsnlo fuel (suoh as aiwonivai 
piorate}, an inorganio oxidising agent (aush aa pota*alum 
nitrate), and an organio binding agent. A representative 
composition, known aa T-9, is given below* 

Ammonium Picrate—~ 1*0.7$ 

Potassium Nitrate—— k?.8$ 

Ethyl Cellulose- k>5% 

Chlorinated Wax— li,5% 

Coloiwi Stearate— 0.5# 
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COMPOSITE PROPELLANT 


Characteristics * 

Composit e^propoUant * ora an uncolloided heterogeneous 
rrirturo of ingredients. They are snore or leas plastic, 
and oan he added Into the desired shape. Their burning 
rate is not affected by low temperatures, but they tend to 
become brittle and crack. Then cannot be used with safety 
at temperatures of -12°C and voider, The burning of 
composite propellants produces a Isrgff amount of white 
smoke. 


Manufacture ! 

The manufacturing prooesa involves only a simple mix i n g 
of the ingredients. 

Uoea t 

Composite propellants are used as JATO (Jet-Assisted Take-Off) 
and rocket propellants. 

Comanfcsi 

''dompoaite propellants were developed primarily to eliminate 
the difficulties involved in the manufacture of double-base 
propellants in large grains, and the changes in ballistic 
affects of those double-base propellants caused by changes 
in temperature. Composite propellants have been successful 
in these respects, although they are still affected by low 
temperatures. Further improvement- in resistance to temperature 
changes will be made as better binding Agents are developed. 


COMPOSITION A 

Alternate Nomenclature ! 

Hone 

Composition ! 

(iyolonite— 91 $ 

Beeswax or wax derived from petroleum— 9 % 

Characteristics « 

demsposition A is a white to buff (although Carman sad Italian 
compositions wars tyed blue and red respectively), press-loaded 
explosive. It will detonate when subjected to a temperature 
of 250°C for five seconds. Composition A is about 3Q£ strenger 
than TNT. It is entirely stable but is slightly corrosive to 
steel, magnesium, copper, and copper alloys. The w*t reducts 
the composition's Mucltivlty. However, the wax toe* neb 
enter into detvua ion and therefore reduces velocity. In 
burning, the wax dso robs the explosive of some oxygon, 
thereby reducing -,ts strength. 
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COMPOSITION A 


Use 3 : 

Composition A is best used as a booster with small amounts 
of wax, which does not coat the grain. It is also used as a 
bursting charge, where larger amounts of wax are used to act, 
as grain coating* 

Comments » 

Changes in the granulation of cyclonite and the method of 
manufa: ;ure have resulted in variations known as composition 
A -2 and composition A-3* A similar c-position, called 
"angayabi" (see entry), was used by Japan during World 
War II. 


***** 


COMPOSITION A-2 and COMPOSITION See Coments under COMPOSITION A 
A-3 
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COMPOSITION B and COMPOSITION B-2 


Alternate Nomenclatures Foreign Nomenclatures 

Cycioiol "“' r Italians fri'i'olite 

Japaneses Kigotanyaku 
Swedish) Hexotc.l (Brand name uaed 
by Bofors of Sweden) 


Composition s 

Cyclonite— $9% 

TNT--——-— bo* 

Beeswax———— 


U.8. composition B 


Cyclonite—— 
TNT- 

Cyclonite—— 
TNT——— 


j Foreign composition B 
^ ( Composition B-2 


Characteristics t 

Jompositions B and B-2 are dirty white to brownish yellow, 
cast-loaded explosives* Composition B will detonate rhen 
subjected to k temperature of 278°0 for five seconds* It 
is slightly corrosive to steel, magnesiu:., ypper, and copper 
alley-, Conposltions B and B -2 are very sttbie with reappe s . 
to temperature* Composition B-2 is much more sensitive than 
composition B* Both are better than composition A in that 
an active desensitizing agent increases power* However, 
aenaitivi+v and TNT content are disadvantages (the latter 
because i« may be in limited supply). 
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COMPOSITION B, B2 


Manufacture s 

Wet cyclonite Is slowly added to TNT which has been previously 
melted at xJO°C. The mixture is heated and stirred until 
ell moisture has been removed* Wax is added and the mixture 
is thoroughly stirred* It is then cooled to a suitable 
pouring temperature. 

ue>6o i 

Composition B is used by all nations as a burr-ting charge 
In ammunition which does not have to penetrate a target 
(ext mines and bombs)* 


COMPOSITION 0 

Alternate Nomenclature i 

’Plastic fcqplosive (along 
with other eotqpoaition 
C»s«riee explosives) 


position i 
cyoionite- 
Oil——- 
Lecithin— 


88 * 0 $ 

ll.W 

0 , 6 % 


Characteristioet 

dompositibn 0 it a white to brown, h-^nd-tamped explosive* It 
will detonate when subjected to a temperature of 28£°C for 
five seoonde. Composition 0 is non-reaotive with metals, but 
ie unstable* It ie leas effeotive than composition B but 21$ 
more efficient than TNT in. shaped ehargos* It retains its 
plaetioity between 0° and U0 e G, but below 0°0 it becomes 
brittle and insensitive while above U0°0 it beooaes gummy and 
tends to exude oil* Leoithin is used to prevent the formation 
of large oi /stale which would increase sensitivity* 


Usee* 


e 

Composition 0 ia used as a demolition agent by many countries* 
A similar composition, oalled n OBhitsuyaku N (see entry), was 
used by Japan during World War II* 
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COMPOSITION C2 


COMPOSITION C-2 

Alternate Nomenclature t 

Plaoorc £bq?losive (along 
with other composition 
C-seriea explosives) 

Composition } 

Cyclort? ■ 78 •!% 

Mononitrotoluane—— 2-?# 

Dinitrotoluene---—-— 12*0$ 

TUT-—--—— - 5.0 % 

Wot Nitrccellulose—— 0 . 6 ^ 

Dimethyl formaml do——1.052 

Characteristics t 

Composition C -2 ia a white to yellow-brown, hand-temped 
explosive. It will detonate when subjected to a temperature 
of 285°C for five seconds. Composition C -2 is plastic trasi 
-30° to 52°0, It bacons less plastic in hot storage because 
of evaporation of volatile matter. Composition 0-2 is 
more sensitive and effective than composition C since lets 
thirl 1* of : the' material la inert compared with 12)2 in 
composition C. 


Uaes i 

Oonposltion 0-2 ic used as a plastlo demolition agent. 


COMPOSITION 0-3 



laturei 
osTve (along 


with other oompositlon 
0-series explosives) 


Composition } 

flyolonite———— 77,1)2 
Tetryl————— $.C$2 ) 

Mononitrotoluane——— 5.0)2 ) 

Dinitrotoluens——— 10.0 % ) Plasticiser or plastioiftun 
TNT——————— |*,oj2 1 

Wet Nitrocellulose—— 0,9)2 ) 
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COtiPOMTION CJ 


Characteristics ? 

Bowposittion C-3 is a yellowish, puttylike, hand-tamped explosive* 
It will detonate when subjected to a temperature of 280°C for 
five secon**. Two classes of composition C-3 (Claes A and 
Class B) are manufactured, in accordance with military opaci¬ 
fications. The two classes differ only with respect to 
acidity (see Uses below). Coiiiposi * ion C-3 is pliable at 
normal temperatures and can be easily molded to suit require¬ 
ments. It is hygroscopic, but its brisance is unchanged 
after total inu.^rsion in water. It is more biisant than 
TNT, but less brisant than tetryl. Its sensitivity to 
impact la similar to that of TNT, but much less than that 
of cyelottite« Composition C-3 is somewhat unstable* When 
exposed to air at 2J?°C for five days, it loses 1.2J6 of its 
weight because of Its volatility. Moreover, 2A becomes hard 
and brittle at -29°C and undergoes considerable exudation 
at 77°C. 

namaewa t . 

Tetryl, nitrocellulose, and the nitrotoluenes era mixed 
together to form the plasticising agent. This plasticiser 
is then heated to 100 6 C and wet oyolonlte is added. Tho 
mixture is atlrred and heated until the composition is 
uniform and all the water has bean driven off. 


Uses i 

Class A composition C-3 is used for the manufacture of 
demolition hlookej class B composition C-3 is used both 
for the manufacture of demolition blooka end the loading 
of ammunition where a lower aoldlty le desired* 

Comments * 

Composition C-3 was developed to improve the instability of 
composition C-2. It has not been completely satisfactory 
in this respsot, and is being replaoed by composition 
C-4 (see entry). 


COMPOSITION C-h 

Alternate Nomenclature ! 
karrisiie 

Plastic Explosive (along 
with other composition 
G-serieu explosives) 
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COMPOSITION 04 


Composition : 

Gyclonite—————— 91*0% 

Polyl^obutylene———— 2,1% 

Motor Oil-*--- 1,6% 

Di-( 2 -ethylhexyl) sebacate— 5,}% 


Characteristics: 

~ Composition C-ii. is a dirty white to light brown, puttylike, 
hand-tamped explosive* It will explode when subjected to 
a temperature of 2?0 c C for five eoconda* Composition C-U 
has a higher stability than composition C-3. It is 
essentially nonhygroscopic# It will not harden at ~57°C 
and will not undergo exudation at 77°C* Composition C-U 
is less sensitive to impact and slightly more brisant than 
composition C-3* The two compositions ore t in 

sensitivity to initiation* 

Manufacture : 

jL*he isobutylene plasticizer, previously made up in ether, 
is mixed with cyclonite (crystals of lji micron size or less) 
either by machine or by hand kneading and rolling (machine 
mixing uses a Schrader Bowl mixer). The mixture is then 
dried at 6o°C. 


Pees : 

Composition C~h is used primarily for demolition blocks* 

It is well suited for underwater demolition if properly 
packaged. It Is ideally suited fo~ cutting through steel 
because of its plasticity and its high velocity of detonation. 

Comments r 

Composition C-h has been developed to improve the Instability 
and hygroscopicity of composition C-3 (see entry). It has 
not, however, entirely replaced composition C-3* 


w mt ^ w 


COMPOSITION T-9 See COMPOSITE PROPELLANT 
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CORDITE 


CORDITE See also DOUBLE-BASE SMOKELESS 

PROPELLANT 

Altcrr^itc Nomenclature : Foreign Nomenclature ? 

None British* Cordite 

French* Cordite 

Osman* Kordlt (rarely, cordite) 

Hungarian* Kordit 

Italian* Cordite 

Russian* Ko-dit 

Spanish* Cordita 


Composition * 

"""* A typical composition is listed below* Percentages may 
vary depending upon the manufacturer and the end-use of 
the product** 

Guncotton--——**-- yi% 

Nitroglycerin—— $8% 

Mineral- Jelly— $% 

Characteristics ! 

Cordite is very similar to brown twine in appearance (henae 
its name)* Its other characteristics are those listed for 
.double-base smokeless propellants (see entry)* 

Manufacture * 

toitrooelluloae (guncotton type) and nitroglycerin are mixed 
together by means of aoetone* The mineral .jelly is then 
added, and upon remftral of the aoetone the oolloid ie 
pressed into oerds* 


Usee* 

" Cordite is used in Grea*. Britain as the propellant for the 
armed force* „ In thia respeot, the term is often used 
loosely to apply to propellants deviating considerably 
from the contposition listed abovet Cordite is used 
throughout Western Europe as a standard military propellant.. 
In the United States, It does not meet satisfactorily all 
U.8. Amy specifications. 

Commenta t 

Beoatiee of the gun-barrel erosion caused by oordite, a 
modification was introduced, called “oordite M.D.“ (i.e., 
“oordite, modified”) and containing 6$% nitrocellulose 
(gunootton type), 3$ nitroglycerin, and $% mineral jelly* 

A further modification, called “oordite R.D.B.w (Research 
Department 3) . was introduced during World War a. v extend 
the supply f solvents. For this purpose, oordite R.D.B. 
contains nitrocellulose of low nitration. The fomul a nails 
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CORDITE 


for $2% nitrocellulose, h2% nitroglycerin, 6 % mineral jelly* 
Cordite M.D. is the preferred type* 


*hhhw 


CRESSYIITE 

A lternate Nomenclatur et 
Nor> A 

Composition ! 

Picric Acid-—-—- 6056 
Irinltroorasol—— kOf> 

Characteristics 1 

CresBylite is a high explosive closely related to picric 
acid* It is somewhat less sensitive to impact and shock 
than pi?rdo acid, and consequently requires a mors 
powerful oharge to Initiate its detonation* 


Uees i 

Orsssylits Is now rarely used as an explosive* It was first 
used by France as a bursting oharge and subsequently was 
used by most countries* It was quiokly replaced by TNT. 
however, when an inexpensive manufacturing prooess for fNT 
was found* franos and the Soviet Union still use oreeeylite 
to a limited extent* 


CYCLONITE 


Alternate Nomenclature t 
Syolotrlmeihylene- 
trinitraadne 
TTimethylenetriaitramins 

NOTSt The term «RDX,« 
although Britleh in 
origin, is often used 
interchangeably with 
w oyclonite w in the U.8. 


Foreign 


n Kumenclature i 

itiohj' ltbT (Research Depart¬ 
ment Explosive) 
Exogene 

Hexogen 

Shouyaku, Tan-o-yeku 


French* 

German. 

Japanese* 

Italians 


T-li, Trimstiigntri- 
nitrosr.dna 
Rueuian* Qhelcaoglen, Gh 
Spanish! Oiolonlte, Fex^gano 
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CfCLONITE 


Composition ; 

vCHj-pjN^NOg)^ or C 3 H 5 N 5 O 5 — chemica ' 1 compound containing the 
following percentages by weight of the elementst 
Carbon——— 16.22# 

Hydrogen—— 2*721* 

Nitrogen— 3?*&W 
Oxygen— U3.22#. 


Cha rgeteristics t 

Cycionite is a colorless or white, press-loaded high explosive 
melting at 2GU°C. It will detonate when subjected to a 
temperature of 260°C for five seconds. Cycionite is classified 
into two types, ia accordance with military specifications. 

Type A must have a minimum melting point of 200°C (the melting 
point given above is for pure cycionite) and. & maximum acidity 
of 0.0# (as nitric add); type B must have a minimum malting 
point of 190°C and a maximum acidity of 0.02# (as acetic 
acid). There is also a alight difference in granulation 
between the two grades. Type 2 is the less pure of the 
two types, the impurity consisting mainly of HMX (see entry). 
Cycionite has no reaction with aluminum or stainless steel. 

It reacts slightly with oopper, brass, mild steel, and 
cadmium, and when damp it also reacts slightly with nickel 
and zinc. Cycionite is nOnhygroscoplc at 30°C and 90# 
relative humidity. It is as stable as TNT at tenperatures 
under 100° to 15C°C. It has bean stored for ten months at 
8 j?°C without any ohanga in stability. Oyclonite has the 
same sensitivity to impact as tetryl, hot is more sensitive 
to motion than tetryl. Both types of cycionite are equally 
sensitive to impaot, frioti^n, heat, and initiation. 

Cycionite is more powerful than tetryl and is considered the 
second most powerful standard iuixiUry explosive (nitroglycerin 
being the first). 


Manufacture ! 

Formaldehyde is reaoted with ammonia to yield hexar&thylene* 
tetraadne, whioh in turn is nitrated to yield crude cycionite. 
The oyclonite is collected by filtration and is washed and 
ground. 


Osea t 

Cycionite is used mainly in mixtures (coiqposition A, compo¬ 
sitions B and B-2, compositions C, 0-2, C-3, and 0 - 4 , torpex, 
PTX- 1 , and PTX- 2 ), but can be used clone as a subbooster, 
booster, and bursting oharge. 

Comments ; 

" : *rhio chief impurity ooourring in the manufacture 0 / oyclonite 

is HMX (see w try). Its presence in oyolonlte is ;iot 
considered harmful* 


***** 
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CYCWTEPRitf'ffiTHY’IilSSB- 

TETRAMINE 


CYCL0TE7RAMSTHYLENSTBTRA- Sue EMX 

NITRAMINE 


CYCI^fflSTHYlEN^IMITaAMINE See CfCLQNITR 

uUUUa 

CIXlOTOL See CCsSPOalTZCB S 


DBI 


Alternate Nomenclature t 
Depth Bomb Explosive 


Composition ! 

ImmonTurn Nitrate—— 
Cyclonite— 

tfflrf, TWITE— 


21 * 

Ztf 

hot 
18 % 


Characteristics ! 

CBX is e pray, east-loaded explosive* It Hill ignite when 
subjected to a temperature of U00°C for five seconds* DBI, 
intended as an improvement over torpex, is less sensitive and 
mare powerful then torpex, end is very suitable for depth 
bombs* It is, however, hygroscopic rnd reacts with metals 
in the same manner as amatol (see entry)* 


Manufacture ! 

Wet oyolonite is slowly added to molten. TNT* The mixture is 
stirred until all water is removed* Ammonium nitrate is added, 
the mixture ie heated and stirred, and aluminum la added* 
Stirring is continued while the mixture is oooied* 

B3X can also be made by adding 21* ammonium nitrate and 18* 
aluminum to b2* composition B (of 50/50 proportions) plus 
19% molten TNT* 

Psea t 

DM may i a used as a bursting oharge in dspth boats* 
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Comments i 

DB'Z my be considered as torpex in which half of the cyclonite 
content has been replaced by ammonium nitrate. Although DBX 
has been used in the United States and Great Britain, it has 
not been standardized for general use. 


*#*#* 


DDN? 

Alternate Nomenclature i 
Diaiiocii nitr'ophenol 
Diazol 
Ditiol 

Composition !' 

^6%(*N2)(*0)N02)2 or chemioal confound containing 

the following percentages by weight of the elements! 
Carbon—— j&»30 % 
hydrogen— C»9&% 

Nitrogen— 26,67^ 

Oxygen—— 38.07? 

Characteristics t 

ISiJSP is a greenish yellow to brown, pross-loadsd asnlosir-a 
melting at~157°C. It will explode when subjected to a 
temperature of 195°C for fire seconds. DENP is nonhygroscopic. 
It is as sensitive to impaot end friction .as lead.aside. 

It is as brisant as TNT, and more brisant than mercuric 
fulminate. Its stability is satisfactory In that it can 
be stored at 50°C for at least 30 months without change. 

Manufacture ! 

Pxcramic acid is prepared by purifying the product resulting 
from the evaporation of a mixture of an alcoholic solution 
of ammonium picrate (explosive D) and ammotdum sulfida. 

Picramio add is suspended in hydrochloric acid, and the 
mixture Is cooled and etirred. Sodium nitrite, diluted 
with water, is added and the resulting precipitate la 
filtered and washed. This preoipitate is dissolved in hot 
acetone; upon the addition of ice water, DDNP is precipi¬ 
tated. 

Uses ! 

DDNP ia used extensively in commercial blasting caps, and 
to a lesser extent in military priming compositions and 
detonators. 


UUUMU 

nn 
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DECEIT 


DEGN 


See also PROPELLANTS, FOREIGN . 
(Ger man, and Italian Propellants) 


Alternate Nomenclature t 

Diethyleneglycol Dinitrate 
Dinitrodigiycol 

Composition } 

O^Cri 2 ^N; ,O.NOo )2 or — chemical compound containing 

the following^percentages by weight o 2 i-he elements} 
Carbon—— 21} .50$ 

Hydrogen— 1| .1156 
Nitrogen—- lit. 2856 
Oxygen—-— 57.11% 

Characteristics t 

DSSTis~a colorless explosive compound. It will, detonate when 
subjected to a temperature of 237°C for five seconds. l+-« 
sensitivity to impact and its power are leas than those of 
nitroglycerin) it is, however* more powerful than TNT. DEGN 
is extremely stable* much more so than nitroglycerin. When 
free of acid* it can withstand storage for long periods of 
time at ordinary temperatures without ohanga s DEGN has a 
high volatility and it will import this cbaraotoristlo to 
explosive compositions of which it is an ingredient-* 

However* it has the advantage of cooling the temperature of 
explosion of explosive compositions* and thereby reducing 
gun barrel erosion. 

Manufacture ! 

Diethylene glycol is reacted vith mixed acid to precipitate 
DEGN. The separated DEGN is purified by washing (the purity 
of the product depending upon the purity of the ingredients). 


Uses 1 

DECS) was lined more or less extensively by Germany and Italy 
during World War II in propellant coiupositions of the 
double- and triple-base types* as a replacement for nitro¬ 
glycerin. The Soviet Union has also employed DEGN in 
certain propellant compositions, but not to any large extent. 


JoKHrtf 


DEPTH BOMB EXPLOSIVE See DRX 







DjurGKAxIiflO OIL 


DETONATING OIL 


D'KkZODINITEOPHENOL 


DXAZOL 


DIETKYLEREQLYCOL DINITRATE 


See NITROGLYCERIN 

See DDNF 

See DDNP 

UUliUM 

See DECS; 


DINITR0DK3LY00L 


DINITR0BTHILEN2DIAKINB 


MN0L 


Ui3U M M 

See DEQN 


See BDNA 


See DDNP 






DONARITE 


DONARItk 

Altern ate Womenclaturo : 
None 


Foreign Nomenclature: : 

"* German: Donarit 


Composition : 

Tho following compositions ray be taken as representative: 


Donarite 1 Bonarite 1 Donarite 2 
Gelatin type Powdery type Powdery type 

Nitroglycerin— -——— ... -—-— 

Nltroglycol——22.0$ —~—- ... ... 

Colloid Cotton-~ 1 .0$ ——— ... ——— ... 

Ammonium Nitrate ———..... $$,0% -—-— 8l.5$ —8U.»Q$ 

Sodium Nitrate-10.0$ ——— ... ————— ... 

Aromatic Nitrocompounds—— ... -... ~-— 3.056 

TNT- 5.0$-14.C# —-... 

DNT (liquid)-- 6.0$-— 2.0 -... 

Wood Meal——————— 0.8$ —— 2*0 —— 9*0 

Pye——————— 0.2$ ——— 0.5$ —— ... 

Comments t 

Donurites Are a group of German dynamite-type mining explosives. 
Donarite 1, listed above, was manufacturud during World War II. 
Another type of donarite, containing 67-80$ ammonium nitrate, 
12-25$ 1ST, 3-8$ nitroglycerin, 0.2$ nitrocellulose, and hi 
vegetable meal, was manufactured for military purposes and 
was used as a grenade filler. Donarices currently being used 
are of uncertain composition. 


***** 


DOUBLE-BASE COLLOIDED See DOUBLE-BASE SMOKELESS PROPELLANT 

PROPELLANT 
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BCJBL'J-BASE SHORELESS 
PROPELLANT 


D0UBLE-SA2E SMOKELESS See also BALLISTITE, CORDITE, 

PROPELLENT NITROCELLULOSE, NITROGLYCERIN, 

SMOKELESS PROPELLANT 


Alternate No menclature ; 

Solventiess'Propellant 
cr Powder 
Double-Base Poudor 
Double-Base Collolded 
Propellant 


Fcrsira /omraclstufs : 

Hungarian; Kettle alapany&gd lHpor 
Russians Nitroglitserlnovyye 
pcrokh 

Spanish; Pblvora do doble base 


Composition ; 

Double-base smokeless propellants usually contain nitro¬ 
cellulose and nitroglycerin as the principal ingredients* 

They may consist of from 60 to 80S nitrocellulose and from 
20 to li(# nitroglycerin. In some cases, however, nitro¬ 
glycerin is partially replaced by other organic nitrates 
having the property of gelatiniaing nitrocolluloita. Stabilisers 
and other additives are usually inoluded to achieve dosired 
results* 


Characteristics ; 

Double-base propellants vary from olive to black in oolor and 
ara manufactured in ae muny forme aa single-base propellants, 
l.e., strips, flakes, spheres, pellets, tubes, and perforated 
oyllndrleal shapes* Double-base propellants have greater 
potential than single-base propellants because of the 
additional energy content available from nitroglycerin. 
Double-base propellants are leae hygrosoopio than single-baee 
types* Moreover, double-bass propellants contain less solvent 
than single-base types and therefore have a higher inherent 
ballistio etability* 

Manufacture ; 

— UouUCe-baee propellents are manufactured by one of two 
processes, ths M solvent" process and the "nonsolvont" or 
"solventiess N prooass* The solvent process is similar to 
that used for the manufacture of single-base smokeless 
propellants (sec entry), except that a mixture of ethanol 
and acetone is used as ths solvent and ths solvent recovery 
prooedure la omitted beoause of the haeard involved in 
recovering solvents containing nitroglycerin* The non- 
solvent prooess is used when the nitroglycerin and other 
colloiding agents oonatitute approximately k0% of ths 
composition. In this prooess. wet nltrooelluloss in mixed 
with nitroglycerin. Ths stabiliser (oontrallte) '*:Lx ad 

in and water removed by centrifuge. The colloid la jartially 
dried, and on; regaining ingradients are mixed in* The 
remaining wAtor it removed by rolling* 
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DOUBLE-BASS SmOKELESS 
PROPELLANT 


Uses: 

Before World War XI, double-base propellents were limited to 
use in mortar and small arms ammunition. Since then, they 
have been used in most types of ansnunition* as well ac in 
roujtet propellant compositions« 

Comments : 

Doubfe-baec propellants have replaced single-base propellants 
in many ammunition propellant applications. They have the 
advent; ge of higher energy content and greater ease of 
stabilization. Since double-base propellants have & greater 
potential, a specified quantity of double-base propellant 
will give bettex* ballistic results than an equal quantity 
of single-base propellant. 

The term "double-base colloided propellant" for double-base 
smokeless propellent is coining into increasingly wide usage 
since it is more accurate In it 1 ? description (these propellants 
are not entirely smokeless). 


DUNNITE 


DUOBEL 


***1-18* 

• Seo EXPLOSIVE D 


■* 8888 * 


See PERMISSIBLE EXPLOSIVE 


■588HKI 


DYNAMITE 


A lternate Nomenclature : 
See Comments'" bolcv 


See also ASTRAIJTE f DONARITE, 

DYNAMO:;, NITROGLYCERIN, and specific 
types listed under Co mposition 
below. 

Foreig n Nomenclature : 

French* Dynamite 

German: Dynarait, Sprencstoff 

Hungarian: Dinemit 

Italian: Dinamite 

Japanese: Kaiyaku 

Russian: Dinamit 

Spanish v io."d.ta 

Gorman dynamices« GELATINE-DXNAMIT, 
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DYNAMITE 


gelatin dynanltej 
GUIJEDYNAHIT, gohr 
dynamite; SICHER- 
HEITSDYNAMIT, 
safety dynamite; 
3HLMuGELAXiii£| 
blasting gelatin. 

Japanese dynamites (trade 
names of the Nippon Oils 
and Fats Co., Ltd.)i 
MATSU, blasting gelatin; 
8AKURA NO. 1.& NO. 2, 
gelatin; KIRI NOS. X, 

2, 3, SHIN-KIRI. &MKmi& 
gelatin; TAKE NOS. 1, 

2, & S> KJSYAKI, special 
ammonia gelatin; SH3N- 
KYQRYOKU, ;immonia explosive; 
SHIRAVME, T0KU-SH3RAUME 
NOS. 1 Ac 2, permissible 
gelatin; SHOAK, SHIN- 
TOXU-SHOAN, permissible 
ammonia dynamite; 

L-SHOAN, lov density 
permissible dynamite; 
KO-SHOAN BAKUYAKU, SHOAN 
BAKUYAKU Nos, inJ, a pm. 
permissible ammonium ■ 
nitrate explosive* 

Soviet dynamites» OREMUCHH 
STUDEN •, blasting gelatin; 
GRI3UTIN, gelatinised 
nitroglycerin; PLASTIOHESHI 
DZNAMIT, plastic dynamite* 


Composition t 

731 dynendtee exoept military dynamite oontaln nitroglyoerin 
plus varying oeedbinatlms of absorbent materials. oxidiiere, 
entaoids, and freesing-point depressants* Dynamites oan be 
grouped into the baelo types listed below* 

Blasting Oelatin 
Gelatin Dynamite 

Low-Freeelng end Non-Freesing Dynamites 
Military Dyi^uni ;-o 
Perodaeible Exp losive 
Str aight Dynariii-'i-s 

For the composition each type, see individual entries* 
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BYHAKITE 


Characteristics t 

For specific characteristics, see entries for the types 
llwOed under Composition above. In general, dynamites are 
sensitive to shock, friction, and heat, unless desensitized 
by inert materials which, in turn, reduce explosive power. 
However, dynamites are nov as sensitive to moderate shocks 
as nitroglycerin, and are oafer to handle and transport. 

Manufacture : 

For specific processes, see entries lor the types listed 
under Composition above., The manufacturing processes normally 
involve simply a mechanical mixing of the nitroglycerin 
with the other ingredients* 

Uses* 

Dynamites are used universally for blasting operations both 
above- and below-ground, and underwater. The specific types 
listed under Compositi on above are usad to accomplish specified 
blasting operations. Tor example, the blasting of soft 
rock or earth is achieved with a straight ammonia dynamite 
because of the explosive's great heaving force and relatively 
low rate of detonation) the blasting of hard tough rock 
is achieved through a gelatin dynamite, which has a low 
heaving fores but a high rate of detonation. 


Comments : 

The term "dynamite" has both a general and a specific meaning* 
As a general term it is used to refer to all the mixtures 
listed under Composition above. As a specific term, it is 
used as an alternate reference to straight dynamites. 

Military blasting operations usually utilize the same types of 
dynamites as commercial operations. However, military dynamite 
has been designed for certain blasting and demolition work 
(see entry). 

Recently, a trend has developed in the United States leading 
away from nitroglycerin explosives to cheaper blasting 
explosives such as those based on ammonium nitrate* 




DYNAMITE NO. 1 


See STRAIGHT DYNAMITE 

WKHJ-a 
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OTIMHETK WITH ACTIVE BAH TO 


DYNAMITE V/ITH ACTIVE BASE Sco STRAIGHT DYNAMITE 




DYNAMITE V/ITH INACTIVE BASE See STRAIGHT DYNAMITE 




DYNAMON 

Alternate Nomenclature : 

None 

Composition ! 

Dynamon, aa originally made in Austria, had the following 
compositionsJ 

Dynamon Wetter Dynamon 

Ammonium Nitrate—————— 87 to 8856 ———— 5*1$ " 

Red Charcoal-- 12 to 13* b* 

Put as alum Nitrate-— ... -—- 2* 


The present compositions, as used in the Soviet Bloc, are as 
follows! 

Ammonium Nitrate-89*-90* 

Peat—————— 11* • • • 

Vegetable Meal-- ...-10* 

Characteristics t 

Dynamons are very stable in storage. They are more powerful 
than straight dynamites, to which they are closely related. 


Uses i 


Dynamons are used by the Soviet Bloc for hard ore blasting 
and for excavating. They are no longer used in western 
Europe. 


4HWHW 











i). C. PC/DEft 


K. C. POWDER 

Alternate Nomenclature : 

Bulk Powder 

Composition : 

Nitrocellulose (13*255 N)—— 80 # 

Barium Nitrate—————— 

Potassium Nitrate-——*——— B% 

Starch—----—— 3% 

Aurine Dye—————— 0.25/5 

Diphenylamir.,*- — 0,1$% 

Characteristics : 

E. C. powder is an orange or pink, coarse sand textured explosive. 
It will detonate when subjected to a temperature of 200°C for 
five seconds. When dry it reacts slightly Trith crppcr, 
magnesium, magnesium-aluminum alloy, and mild steel plated 
with copper or zinc. When wet it severely attacks copper, 
brass, magnesium, magnesium-aluminum alloy, mild steel, mild 
steel coated with acid-proof black paint, and rtdld steel 
plated with copper, cadmium, nickel, or zinc. E. C. powder 
absorbs moisture readily and therefore must be protected 
from the atmosphere. It is sensitive to friction, shock, 
and heat. It binna extremely rapidly in the open, but detonates 
If confined. It is, therefore, sufficiently sensitive to be 
used as a high explosive as well as a propellant. It is 
usually exploded by flame from a primer or fuze. 


Uses : 

E. C. powder was used at one time as a bursting charge in 
fragmentation hand grenades. It is now used in shotgun 
shells and blank ammunition. ItB burning rate prevents its 
use as a standard military propellant. 

Comments : 

The name w Ei C. powder” is an abbreviation for Explosives 
Company Powder since it was invented by the Explosives 
Company at Stowmarket in England. It was one of the first 
nitrocellulose compositions to be developed. 


•WHHH5- 
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ECHRASITE 


ECRASITE 


A lternate Non^r^laturc: 
Ammonium Cressylate 


Foreign Nomenclature s 

Frenchs Ecrasite 

German: Ekrasit 

Hu. garians Ekrasit 
Italian: Ecrasite 
Russian: Ekrazit 

Spanish? Ecrasita 


Composition : 

*" CgH.CH? (NO 2 ) -jONH^ or CyHgNj^Oy ~ chemical compound containing 
the following percentages by weight of the dements: 

Carbon—— 32.31/6 
Hydrogen—— 3*10$ 

Nitrogen—— 21.51$ 

Oxygen-- h3>0$% 

Characteristics : 

Ecrasite is a high explosive closely related to picric acid. 
It is highly stable and only slightly sensitive to impact. 

It is twice as powerful as dynamite, but its detonation 
is difficult to initiate. 


Uses : 

Ecrasite is now rarely used as an explosive* 1^ was formerly 
used a 3 a bursting charge, especially by Austria, It is still 
used by the Soviet Bloo to a very limited extent. 


*. JHH* 


EDNA 

Alternate Nomenclature : 

Ethylenedinitramine 
Dinitroethylene diamine 
Haleite 

Compositio n* 

(<5tf£>7(NH) ? (N0 2 ) 2 or C 2% N h°U — chemical compound containing 
the following percentages by weight of the elements* 

Carbon--- 16.00& 

Hydrogen—— 14 , 03 # 

Nitrogen—— 37.33# 

Oxygen—— li 2,61456 
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EEIA 


Characteristics : 

KUNA is a white to buff, press-loaded explosive melting with 
decreposttier; at 177.3 0 C« It will detonate when subjected to 
a temperature of 189°G for five seconds. Dry EDNA will not 
react with rrost metals; in the presence of moisture, however, 
it will react with brass, cadmium, copper, nickel. Mid steel, 
and zinc. It is virtually ronhygroscopic, absorbing only 0.01# 
moisture when in an atmosphere of 90# relative humidity at 
30°C. KDNA is less sensitive to impact than tetryl but 
more sensitive than TNTj it is someui:;-.t less sensitive to 
initiation than tetryl. It is more brisant than tetryl. 
Although EDNA is less stable than tetryl, it has been 
stored for five months at 6$°C and for 30 months at 50 C C 
without any trace of instability. 


Manufacturer ; 

Etbyleneurea is reacted with either concentrated nitric 
acid or mixed acid to yield dinitroethyleneurea. The 
diritrocthylensure~ is filtered out of the mother liquor, 
washed, and mixed with seven times its weight of water - 
This is boiled until the evolution of carbon dioxide gas 
stop3* The resulting EENA, gathered by filtration, ie 
washed and dried. 


Uses ? 

vpjn ham Ko.n used as both a bursting charge and an 
ingredient of ednatol (see entry). 

Comments ? 

The sensitivity of K n NA precludes itr use as a standard 
military bursting charge. It is useful chiefly as an 
Ingredient for ednatol (see entry). 


****** 


EDNATOL 


Alternate Nomenclature ? 
None 


Compositio n: 

edKa-~ 


60 # 
UQ# or 


55# 

hS% 
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BKfATOl 


Characteristics ; 

Ednatol is a dirty whits to buff, cast-loaded explosive which 
welts at 80°C (55/U5 typo)* Ednatol 55/U5 will detonate when 
subjected to a temperature of 190°C for five seconds. When 
dry, it is slightly corrosive to copper, mild steel, and 
zinc. When damp, it is much more corrosive to these metals, 
and also corrr j& s cadmium and nickel. Ednatol is practically 
norihygroscople. Its sensitivity to impact r r :- , » initiation 
is greater than that of TNT and less than that of EDNA. It 
will not detonate when hit by a rifle bullet, although it 
will occasionally ignite. Ednatol 60/UO is lii$ more powerful 
than TNT; ednatol $5/k5 is 20$ more powerful than TNT. 
Ednatol 1 s stability is equal to that of EDNA at temperatures 
up to 100°C. However, it becomes unstable at higher 
temperatures, and at 120°C it is considerably less stable 
than EDNA. 

Manufacture ; 

TiWis heated to about 100°C and melted. Wet EDNA is slowly 
added and the mixture is stirred and heated until all moisture 
has been removed. The mixture is then cooled to about 85°C 
to make it suitable for pouring« 

Uses ; 

Ednatol can be used as a bursting charge in shell and bombs. 
Although it has been standardized In the United States, it 
has not yet been used to any great extent. 




0JNAIAKU 

Alternate Nomenclature s Foreign Nomenclaturo : 

None The entry in given in th« 

Japanese nomenclature; there 
is no English equivalent. 

Composition ; 

Potassium Chlorate- 8Q$ 

Mononitrotoluene-15$ 

Castor Bean Oil-— 5$ 

Comments 1 

Ennayaku is . Japanese explosive composition which vas 
used during Wo? Id War II an a bursting cliarge. probably 
for grenades * d mortar shells. 
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entoyaioj 


ENTQYAKU 

Alternate N omen cl ature : Forei gn Nomencl&turg s 

"'i'hV entry is given iu the 

Japanese nomenclature; there 
is no English equivalent. 


Comments : 

Entoyaku is a Japanese explosive composition vhich was 
used during World War II as a bursting charge for grenades 
and mortar shells* and in demolition charges. 


None 


P Amn aa^ + 4 AA• 


Potassium Chlorate—— 80^ 

Dinitrotoluene-- 16% 

Castor Oil Bean——— h% 




ETHYL PICRATE 


See TNPH 




ETHYLENEDIAMINE DINITRATE 


Sec EDD 


4of>r>Hr 


EXPLOSIVE D 

Alternate Nomenclature s 
Ammonium Picrate ' 

Ammonium Trinitrophenolate 
Dunnite 

See Comments below 


See also AROMATIC NITRO COMPOUNDS 

Foreign Nomenclature ; 

French: Picrate d’aramoniaque 

German: Ammoniurapiljrat 

Hungarian: Dunnit robban<5anyug 
Italian: Picrato ammonico 

Russian: Pikrit ammonia* 

Pikrinovo- Ualyi ammonii 
Spanish: Picrato anionic o 


Compositi on: 

Ci^Ir ? Oi. J H k (N 0 2 ) 3 or C^H^Oy ~ chemi cal co .id containing 
the following percentages by weight of the rtlemonte* 

Carbon —— 29*28,11 
HyJrcgm—- 2*U6% 

Nitrogen— 22 * 76 % 

0 >.ygon > —» h$»*>6% 
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EXPLOSIVE D 


Characteristics : 

Explosive D is a yellow to orange, press-loaded explosive. 

It will detonate when subjected to a temperature of 318°C 
for five seconds; it will not melt. It does not react with 
metals when dry; when wet, however, explosive D will 
react to form sensitive metallic picrates. The presence 
of small traces of these picrates in the explosive may- 
lower the detection temperature. Explosive £ is somewhat 
hygroscopic, absorbing over $% by weight of !>';r during 
storage in a moisture-saturated atmosphere. It is insen¬ 
sitive to friction and shock; the presence of moisture 
reduces sensitivity to initiation. Explosive D is less 
sensitive than TNT. 

Manufacture t 

The manufacturing process is extremely simple. Explosive li 
crystallizes out of a cooling solution of picric acid and 
hot water neutralized with aqueous ammonia. The precipitate 
is dried at ii0°C, and then is screened and packed. 


Uses; 

Explosive D is used as the bursting charge in armor-piercing 
sheila. It is also coming into widespread use as the 
organic fuel in composite propellants (see entry). It has 
also been used to some extent in France, mixed with potassium 
nitrate, as a propellent. 

Consents: 

The insensitivity of explosive D to shock and friction makes 
it an excellent bursting cha-ge for armor-piercing projectiles 
since it will not detonate upon impact. In other respects, 
however, it is inferior as a high explosive to TNT. 

The term "explosive D" originally was given to ammonium 
picrate in order to keep the explosive composition eecret, 
the n D" standing for Dunn, the name of its proponent. The 
explosive was called unofficially Dunnite. At present, 
the term "explosive B" is in general usage, and "Dunnite" 
is only rarely used. 


***** 


EXPLOSIVE OIL See NITROGLYCERIN 

WUMMII 

Tnnnnr 

EXTRA DIN AMITE See STRAIGHT DYNAMITE 


***** 
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FLASHLE5S AITB SMGiiCE- 
LESS COMPOSITIONS 


FLASHLESS AND SMOKELESS See also SINGLE-BASE SMOKELESS 

COMPOSITIONS PROPELLANT 

Altern ate Nomenclature : 

flachl zzzj nonhygroscopic) 
and NH (nonhygroscopic) 

Comments : 

For Characteristics and Manufact ure see SINGLE-BASE SMOKELESS 
PROPELLANT*. Flashless and smokeless compositions are a 
class of single-baao propellants used chiefly in artillery 
ammunition* Standard U.S. compositions include M-l, M-3, 

M-li, M—6, M-10, K-12, and M-lU types* Ingredients vary, 
but all contain nitrocellulose plu 3 nitrotoluene and other 
materials. They are not truly nonhygroscopic, but are 
much less hygroscopic than pyrocellulose propellants. 




FNH (flashless, nonhygroscopic) See FLASHLESS AND SMOKELESS 

COMPOSITIONS 




FRENCH MIXTURE 

Alternate Nomenclature i Foreign Nomenclature ; 

The entry is given in the ' Russian: Frantsuzskaya sms s' 
English equivalent of the 
Russian nomenclature; there 
is no corresponding U.S. 
explosive. 


Composition ; 

Picric Acid-———- 80# 

Dinitronaphthal-sne-- 20# 


Comments: <, 

French mixture is a Aoviet composition which has been us*d 
to fill artillery ammunition, bombs, antitank mines, and 
for demolition charges. 


FULMINATE OF ME.CIRY See MERCURIC FUIMNATE 











GEL-COALITE 


GEL-COALITE 


Sae PERMISSIBLE EXPLOSIVE 




GELATIN DYNAMITE 


See also DYNAMITE 


Alternate Nomenclature : 
Nitrogelatin 
Nitrogelin 


Foreign Nomenclature : 

British: Gelignite 

French: Gelatine-dynamite, 

nitrogllatine 

Germans Gelatinedynandu, 

hitrogelatino 

Hungarian? Nitrozselatinos dinsmit. 

dinamitgel, gelignit 

Italians Gelatina-dinamite, 
nitrogelatlna 

Japanese: SAKURA NOS. 1 & 2 (trade 
name of Nippon Oils and 
Fats Co.* Ltd.) 

Russians Grisutin, studenistyi 
dinamit 

Spanish? Gelatine dinsmita, 
nitrogelatlna 


Composi tion: 

Gelatin dynamites consist of blasting gelatin (sea entry) to 
which wood meal and sodium or potassium nitrates (saltpeters) 
have been added. They also may contain ammonium nitrate (in 
which case they are called "ammonia gelatin dynamites 3 ) and 
aromatic nitro compounds. Gelatin dynamites normally have & 
lower nitrocellulose content than blasting gelatins and thus 
are often spoken of *e being "thinner" or softer gelatins. 

The following compositions have been used in the United Stat^a* 


Strength 

30* 35* 1i 0* 5$, g* CO* ?Qg 

Nitroglycerin-**—-—«• 2o."^S“'*3j^C^—h2>/iS~-Li6.C^—5^*0^—6o'*05t 

Nitrocellulose-- 0.7* - ** 0.9*— 1.0*— **5-»- 1.?*— 1.9*— 2.1j* 

Sodium Ni.ruf,©- 62*3%— 58.15U-£2.0*—!*>.£?.• -U2-35S—38.1?r- 29*6% 

Combustible Material- 13.056—12.0*—13.0*~10.W— 9.0*— 9.0*— 7.C* 
Calcium Carbonate- 1.0*— l.C*— 1.0*— 1.0*— 1.0*— 1.0*— 1.0* 
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GELATIN DYNAMITE 


Characteristics t 

Cteiatin dynamites are plastic and cohesive} they may be 
Shaped and kneaded as desired. They may or may not be hygro¬ 
scopic depending upon the types and quantities of ingredients. 
Exposure to moisture-laden atmosphere has caused difficulties 
because of the hygroscopicity of sodium nitrate and ammonium 
nitrate. Gelatin dynamites .extended for tropical climates, 
therefore, usually contain potassium nitrate, which is more 
expensiv' than sodium nitrate but nonhygroscoplc. Ammonium 
nitrate content, however, is desirable in some gelatin 
dynamites because of the particularly nign strength it inparts 
to explosive mixtures. These ammonia gelatin dynamites are 
extremely hygroscopic and require special waterproof packing. 
Gelatin dynamites are about as sensitive to shock as blasting 
gelatin end guhr dynamites. This sensitivity, however, varies 
depending upon ingredients. For example, potassium perchlorate 
will raise shock sensitivity while aromatic nitro compounds 
(see below) will depress this sensitivity* Moist gelatin 
dynamites are less sensitive to shock than the dry material* 
Sensitivity to initiation varies with nitrocellulose content* 
Gelatin dynamites with a relatively high nitrocellulose 
content require a strong blasting cap xor detonation while 
those with a low nitrocellulose content can be detonated 
with a weak blasting cap* Long periods of storage may 
decrease sensitivity to initiation. 

Under wartime conditions when glycerin has been in short 
supply, the nitroglycerin content in gelatin dynamites 
has been reduced to a low of 18# • Since such a composition 
contains relatively little "nitroglycerin-gelatin, B it 
must be extended by the addition of aromatic nitro compounds 
such as TNT and dinit- otoluene, which partially dissolve 
in warm nitroglycerin but only desensitize it very little* 

When the compound cools, he nitro compound tends to crystallize 
out of solution and add its own characteristics to those 
of straight nitroglycerin. 

Manufacture i 

The "dope" which is made up of both the oxidizing agents 
(nitrates or perchlorates) and combustible materials (wood 
moal, ceraal meal, charcoal, etc*), must be in as finely 
pulverized a state as possible. Accordingly, each ingredient 
must be ground to a fine consistency. The mixing and 
gelatinlzation processes are identical to those described 
for blasting gelatin (soe entry), and are conducted witu the 
same equipment. 


Gel stir. dynamites are used for rock bla. and underwater 
bias’xrg operations. The ammonia gelatin rynamites, despite 
their strength, are not suitable for hard oro or rock bipsting 
because: of their lowex* velocity of detonation and lower 
density* 
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GELOBEL 


GELOBEL 


See PERMISSIBLE EXPLOSIVE 


■K-JBWHfr 

GLUCOSE PENTANITRATE See SUGAB NITRATE 


vS-**** 


GLYCERYL TRINITRATE See NITROGLYCERIN 


***** 


GREMDCHE-RTUT>t'AYA 

Alternate Nomenclature : 
None 


Foreign Nomenclature : 

The entry la" given in the 
Russian nomenclature; there 
is no English equivalent* 

The literal translation of 
the term is n of mercuric 
fulminate* 11 


Comments: 

Qri^.uche-rtutnayu ia a Soviet detonating cap composition 
consisting solely of mercurio fulminate, usually in 
O*2-gram charges. 


GRENITE 


See also NixROSTARCH 


Alternate Nomenclature : Foreign Nomenclature : 

None None 

Composition : 

Granite is a nitrostaroh explosive whose composition varies 
according to the manufacturer and tlie product's end use. 

The composition listed below gives the input limits for 
each ingredient: 


Not Iobs than Not more thin 

Nitroetarch—* —— -~—— .98,25$ 

Petroleum Oil — 0,7$% —— 2.00$ 

Gum Arabic-—-—— 0,75$ —-- 2.00$ 

Moisture——. — ... 1 f OCX? 
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GREKITB 


Characteristics : 

Grenit© appears as small white, hard granules. It is not 
significantly hygroscopic. It is leas sensitive than 
straight nitre starch, .Petroleum ingredients reduce somewhat 
the sensitivity of straight nitrostarch. 

Manufacture : 

Granite is prepared by spraying dry nitrostarch with a 
solution of the binding materials while agitating the 
mixture. The product is dried and cr :coned to proper 
size. 


Uses : 

Granite has been used only in grenades since it is too 
sensitive to setoack for us© In projectiles. 

Comments : 

As in the case of Trojan explosives (3eo entry), nitrostarch 
is now rarely used for military purposes except for 
training requirements. 


u u w u w 


OUANIL NITRAMINE See NITftCGUANIDINE 

•a-***# 


GUHR DYNAMITE 


See STRAIGHT DYNAMITE 


##### 


GUNCOTTON 


GUNCOTTON 


See also NITROCELLULOSE, SINGLE-BASE 
SMOKELESS PROPELLANT 


Alternate Nomenclature* 
None 


Foreign Nomen clature * 

Ere. ehs ’ Coton-collodion, 

coton-nitre, coton- 
poudre, fnlmicoton 
German* Koliodiumwolle, 

m.trozellulo30pulver, 

schiessbaumwolle, 
schicsswolle 
Hungarian: LcJgyapot 
Italian* Fulmicotone, eotone 
fuladnante 

Russian: Piroksilin, khlcp- 

cbatobvmaz'iny;/ 
porokh 

Spanish: AlgodiSn polvora 


Composition : 

” Uncolloided Nitrocellulose—— 87/6 
Moisture———————— 13% 


Characteristics : 

Guncotton is a white explosive material* It will ignite 
when subjected to a temperature of from 195° to 200°C for 
five seconds* It is nonreactive with metals* It is about 
98* as strong as TNT. When dry it is 1955 stronger than 
TNT. Like other single-base propellants, it is hygroscopic 
and unsteblc. 30/6 moisture t JL1 prevent ignition. It is 
about as sensitive as TNT* Dry, it is about as sensitive 
as PETN. See NITROCELLULOSE and SINGLE-BASE SMOKELESS 
PROPELLANT for other characteristics* 


Manufacture : 

See NITROCELLULOSE and SINGLE-BASE SMOKELESS PROPELLANT* 


Uses : 

Guncotton is commonly used as a propellant, rarely as a 
demolition ager.t* 

Comments * 

The terra “guncotton" is commonly applied to forms of 
nitrocellulose containing 13% or more nitrogen. 


MU M MM 
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HAISKOIUJYAZU 


HAISHOKUTAKU 

Alternate Nomenclature: Forei gn Nomenclature : 

None The entry is given in the 

Japanese nomenclature? there 
is no English equivalent. 

Composition : 

Ammoniiv Perchlorate-—— 77. at 

Cyclonit e—*-—— 17.0# 

Silicon Carbide--- 

Paraffin- k»S% 

Comments : 

Haishokuyaku is a Japanese explosive composition which was 
used during World War II in demolition blocks. 


U tfif v n 


HALEIT3 


Scs ETNA 


*#-**•& 


HARRISJTE 


See COMPOSITION C-U 


HBI-1 


See TQftPEX 


HERCOOEL A and HERCOOEL 2 See PEiMISSJBLE EXPLOSIVE 


HEXAMINE 


See KEHTE 


MH h h m 










HEXANITE 


hexanite 

alternate Nomcr,datura s Foreign Nomenclature s 


Non© German* Hexa, Novit 

Composition* 

Hexite-- liO* 


THT 6o£ 


Characteristics g 

HexanfteTs only slightly superior to TNT with respect 
to briaance and power, and is comparable to TNT with 
respect to sensitivity and stability* It does not react 
with metals* 


Uses * 

Hexanite was used by Germany during World War II as a 
bursting charge in mines, torpedoes, and depth charges* 

Comments * 

" rfexan.it8 has been used chiefly as a substitute for TNT. 

It does not offer any significant advantages other than 
lessening the demand for TNT* 


HEXANITE, ALIK INIZED 


Alternate Nomenclature * Foreign Nomencl ature* 

None German* SchXo3swolle 18, 

TSMV 1-101 

Composition s 

Hexite—————— 9l ft 

Aluminum, Powdered— l6jC 

Comments * 

Aluminissd hexanite was used oxtensivoly by the Germans during 
World War II as the ma i n bursting charge in torpedo warheads* 
Its blast effect is greater than that of tritonal. 


***** 


HSaCANITRODIPHSIILAIUK; ? See HEXITE 


. . .-•*«*< 
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EECLL 


Hem SOG HffiCITE 


U- H H H 

mm ht 


HEXITE bee Appendix I tor additional uses. 

Alternate K aencl at-ure? _ _ ^_ 

~ . '**»&&&$&? *• ' xSft&i&r- 

Hex&nitrodiphenylaroine 

Haxil 

Composition * 

^ 0 rn 0 ^H 2 NHC 6 ll 2 (N 0 2 ) 3 or Ci2%^7^L2 c k Qm I ca l compound 
containing the following percentages by weight of the elements* 


Carbon-:-32,81$ 

Hydrogen—— 1.15$ 
Nitrogen—- 22*33$ 
Oxygen-1*3*71$ 


Characteristics * 

" llexi'te appears as yellow to brownish yellow crystals* It 
melts at from 2U0° to 2i*5°C* It is similar to tetryl in 
sensitivity and brisance, and is very stable* 

Manufacture * 

Aniline is condensed through the addition of dinitrochlor- 
benzene. The resulting dinitrophenylamine is nitrated to 
form the hexanitro compound* 


Uses* 


Hexite was used extensively by Germany during World War II 
as a booster, and, rarely, as a bursting charge* 


***** 


HMX (beta-type) 

Alternate Nomenclature * 

Cyclotetramethylanetetranitramine 

Homocyolonite 

TetranitrotetraBaole-octane 


Composition i 

fy*^Q‘^0°8 “** c ^ em i ca l confound containii ^ % V; * following per¬ 
cent'-g:»a by weight of the elements* C&vbo-'—— 16.2$ 

Hydrogen—— 2*7$ 

Hitrvgen-37.9$ 

Oxygen—— 1*3.2$ 










HMX (beta Type) 


Characteristics ; 

HMX ia a white explosive material which melt? at from 273° 
to 280°C vdepending upon the method of measurement). It will 
explode when subjected to a temperature of 327°C for five 
seconds. HMX occurs as an impurity or by-prcduct in the 
manufacture of cyclonite (see entry). It is very similar 
to cyclonite in sensitivity, brisance, and strength, but 
is somewhat 1 ss powerful than its parent explosive. HMX 
I-:.. noAt 3C*°»3 and o££ relative hoddity. 


Comments t 

HMX has not been used alone as an explosive to any great 
extent. It may, however, see increasing usage in booster 
applications. 


***** 


KCKQCYCLONITE 


See HMX 


***** 


INCENDIARY COMPOSITIONS 

Alternate Nomenclature : 

None 

Composition : 

Examples of typical incendiary compositions are given below? 

50/50 Magnesium-Aluminum Alloy—— li8.C$ —— UQ»0% 

Barium Nitrate———— 50.5% - 50.5% 

Linseed Oil--—- 1.5% - ... 

Aaphaltum————————————— ... ——— 1.5% 

Comments : 

incendiary conpositions must be sensitive to the force of 
impact, of the projectiles which carry them but must be 
insensitive to the force of setback. They ere ehwnicals 
which ignite at the bursting of the projectile, and undergo 
burning rather than detonation. Such compositions are even 
less sensitive to impact than the least sensitive of the 
standard high explosives and have relatively high explosion 
temperatures (£8£°C). 


vuuuu 
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INDEPENDENT (series) 


Sec PERMISSIBLE EXPLOSIVE 


■JBHWBfr 


iliiM'iSNOiiiNT GEL-a Sea PERMISSIBLE EXPLOSIVE 


JUDSON POWDER 


See STRAIGHT DYNAMITE 


iUtMJ Uj. 


X-l MIXTURE 

Alternate Nomenclature * Foreign Nomnnclatur gt 

The entry ia given in the Russian* K-I~ splav 

English equivalent of the 
Russian nomenclaturej there 
is no corresponding U.S. 
explosive* 


Composition* 

TNT—-- 7056 

Dinitrcbenzene- jifr 


Characteristic s : 

k-1 mixture is less brisant* than TNT, but it is still too 
brisant for effective fragmentation of cast iron containers} 
it will shatter the container into fragments too small to 
be of much use. To reduce this high brisance, long blocks 
of less brisant-explosives such an sohneideri'cs have been 
Inserted into K-1 mixture with favorable results. K-1 
mixture is a toxic explosive, and is therefore becoming 
obsolete. 


Uses* 


K-1 mixture has been used by the Soviet Union as a bursting 
charge in some cast iron land m1uOD« It is being replaced 
by K-2 mixture (see entry). 









K-2 MIXTURE 


K-2 MIXTURE 

A lternate Nomenclature : Foreig n Nomenclature : 

The entry is given In the Russian: K-2 eplav 
English equivalent of the 
Russian nomenclature} there 
is no corresponding U.S. 
explosive. 


Composition: 

TNT---80J6 

Trinitronaphthalene—— 20$ 


Comments : 

K-2 mixture has been used by the Soviet Union as a uuroving 
charge in cast iron land mines* It is replacing K~1 mixture 
(see entry) because of the lower toxicity of K-2 mixture* 


u 1/ w u y 


KALIIAIMATRIT NO. $$ See also AIMTRITE 

A lternate Nomenclature : Foreign Nomenclature : 

None The entry ia given in the 

Russian nomenclature; there 
.‘a no English equivalent. 


Composition : 

Potassium Oiilorato—•• 66$ 

Combustible—-12$ (containing $% vaseline, 30$ paraffin, 

6f>$ rosin) 

Comments :. 

Kaliialmatrit no* $$ is a Russian commercial explosive 
of the almatrite class* It has a brisance lower than 
that of TNT. 


«WHt* 
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KUNBF 

Alternate Nomenclature 1 

Potaseivun Dinitrobenzfuroxan 


Composition s - 

— chemical compound containing the following 
percenl tges by weig ht of the elements * Carbon———- 27,3% 


Hydrogen—— ' b,u% 
Nitrogen—— 21 

Oxygen-- 36*3# 

Potassium— 


Characteristics : 

KDNBF is an orange to brown, press-loaded explosive with a 
melting point of 210°C. It will explode when subjected to a 
temperature of 250°C for five seconds. KBKBF its extremely 
sensitive to inpact. It is only slightly hygroscopic and is 
stable in storage (less than 0.1# of the material is lost 
when it is subjected to 100°C temperatures for four days). 


Manufacture} 

line sodium hypochlorite is reacted with benzfuroxan. 
The latter is dissolved in concentrated sulfuric acid and 
nitrated with mixed acid. The resulting dinitrobenzfuroxan 
is neutralized with potassium bicarbonate. Treatment with 
hot water causes the KDNBF to crystallize out of solution. 


KDNBF is suitable for use as a primary high explosive. 


M M.W.W W. 


KING See PERMISSIBLE EXPLOSIVE 

VUMliU 

.iwnnr 

KINO NU-QEL see PERMISSIBLE EXPLOSIVE 

WtiUUU 

SSNSK 


KINO SPECIAL 


See PERMISSIBLE EXPLOSIVE 









K0I4BINIKOVANNAYA AZ1"D0-T F/PRITXTJAY. A 


KCMBINIROVAN'NAYA. AZIDO-TETRILOVAYA 

Alternate Nomer-latnre : Foreign Ngrocr.clntv.rf; : 

None The entry is given in the 

Russian nomenclature$ th<.rs 
..a no English equivalent. 

The literal translation of 
the term is "combined lead 
. hxI de and » ” 


.• ■ ■ ■ ’ 

Composition : 

Lead Aside—— 0.1f> to 0.20 gram top layer 
Tetryl-— Up to 1.0 gram bottom layer 


Tetryl sometimes is replaced by PETN or cyclonite. 
Comments : 

Kombinirovannaya asido-tetrilovaya is a Soviet- explosive 
composition used in detonating caps. 


■X-fricH-K 


KCKBMIR0VANNAYA-QREMUCRERTUTNG-TETRIL07AIA 

Altornate Nojuenclature: Foreign Nomenclature s 

None The entry is given in the 

Russian nomenclature; there 
is no English equivalent. 

The literal translation of 
the term is "combined 
mercuric fulminate and 
tetryl." 

Composition s 

Mercuric Fulminate--— 0.5 gram top layer 
Tetryl——————— Up to 1,0 gram bottom layer 

Tetryl sometimes is replaced by PETN or cyclonite. 

Comments t 

Kombinirovannaya-gremuchertutno-tetrilovaya is & Soviet 
explosive composition used in detonating caps. 
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L-MIXTURS 


L-MECTURE 

Alternate Nomenclature t Foreign Nomenclature s 

The entry is given in the Russians L-apiav 
English equivalent of the 
Russian nomenclature; there 
is nc corresponding U.5. 
explo.ive. 

Composition j 

TNT—- 9$% 

Trinitroxyiene~=^— 5/5 


Characteristics s 

L-raixture is as sensitive to impact as TNT. It is,, however, 
easier to detonate and requires a much smaller booster charge 
than does TNT. A booster is unnecessary if a strong detonator 
is used. 


Uses i 


L-mixture is a Soviet explosive composition which has been 
used for cast-loaded antitank wines and in demolition 
blocks. 


L. ST. See LEAD 3TYPHNATE 

***** 


LACTOSE HEXANITRATE See SUGAR NITRATE 


***** 


LDNR 

Alternate Nomenclature ? 

Lead binitroresorcinat« 


Composition r 

PbiT^jjN2°6 chemical compound contain.’ .g following 

percentages by weight of the elements* Lead-——— Sl.lfU 

Carbon—— 17.8* 
Hydrogen— G.555 
Nitrogen— 6.9J5 
Oxygen-23.7;6 
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111.'. 4 A 


Charact e ristics : 

I.lilJii is a red or yellow, press-loaded explosive material. 
It will explode when subjected to a temperature of 2o|>°C 
for five seconds. It is only slightly hygroscopic. It is 
considerably more sensitive to impact than TUT. 


Manufac tures 

Dinitrosoresc: cinol, prepared by treating resorcinol with 
nitrous acid, is oxidized to dinitroresoroirO A solution 
c* tho dinitrcrcsaroinol and sodium carbonate xo combined with 

a lend nitrat* solution* Tho prooipitate ia filtered and 
washed thoroughly. 


UHM0 31 

LDNR has bean used in electric detonators* 




LEAD AZIDE 


Sea also AZIDES 


Alternat e Nomenclature! 
x ~ “ ¥«no 


Foreign Nomenclaturei 


Oompositiom 

poroent 


onoht 


Germani 
Italian! 

Japanese! 

Russian! 

Spanish! 


Azoture de plomb, 
nitrure da plomb 
Bleiaaid 
Aoido di piombo# 
fttoiraide di piombo 
Ohikka nam&ri (Army)| 
ohikkaen (Navy) 
Aaid evintsa 
Aoido do plomo# 
nitruro de plomo 


ohomioal compound containing the following 
poroentages by weight of the elemental Lead-—-—- 71. lW 

Nitrogen-— 28*6^$)£ 


Oharaoterietioe i 

keadT azide is a white to buff, press-loaded explosive material* 
It will not malt# but decomposes instead* It will explode 
when aubjeoted to a temperature of 3U0°0 for five seoonds* 
and may detonate spontaneously at any temperature if crystals 
are ovir one millimeter in length* Lead aside contains no 
oxygen t\nd detonation involves no oombustion* Dry lead aside 
does n6t Affect metalsj moist lead aaida Mlno and 

oepper rap? it y, and with oopper forms the extremely sensitive 
and dange.-vus oompound oopper aside* 0Wike mercurio fulminate# 
lead azide yr. nnot easily be dead-preseed* It it entirely 
stable and only slightly hygroscopic t, it will not docoiopose 
during prolong! periods of storage at moderately high 


7k 







LEAD AZIDE 


temperatures* Lead azide is extremely sensitive to shock, 
friction, and heat. I'M 3 sensitivity increases rapidly as 
crystal size increases to a point where spontaneous detonation 
way occur. Ordinarily lead azide i 3 3 tored under water, 
although such storage of v-treated lead azide may actually 
increase sensitivity since water may increase crystal size. 

For this reason, lead azide intended for long-term storage 
under ,'ater is usually dexfcrinated to permit safe storage* 

Manufacture : 

Lead azide, because of its sensitivity, is manufactured 
in small quantities, normally 300 grams of product. Sodium 
adide is prepared by treating sedamide (produced by inter¬ 
action of sodium and aqueous ammonia) with nitrous oxide. 

The sodium azide is then reacted with lead acetate or 
lead nitrate, to produce lead azide as a white precipitate. 


Uses : 

Lead azide is used in primers and detonators. Since in 
pressed form it detonates less readily than in free form, 
lead azide for detonating caps and primers is coated with a 
layer of sensitizer to initiate its detonation. 

Comments : 

Lead azide is more efficient than mercuric fulminate, and is 
now used for many applications formerly filled by mercuric 
fulminate. 


**•£»* 


LEAD DINITRORESORCINAIE See LDNR 

*M*W* 


LEAD STYPHNATE 


Alternate Nomenclature : 

CTst. 

Lead Trinitroreaorcinate 


Foreign Nomenclature : 

French: Trinitrorese^rinate 

de plorab 

KLeitrinitroresortin - ; 
Stifnato rii piorobo, 
trlnitroresorcinato 
ill piombo 
v'Mfnat svinfca*., 
trini troreoortainat. 
svintsa, TNRS 
Trinitroresorcina 
plomada 


German: 

Italian: 


Russian; 


Spanish: 
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LE.J) STYPHNATE 


Compositi on; 

PbbgC^H(NO 2)3 or PbC^HN^Og ~ chemical compound containing 

the following percentages by weight of the elemental 

Lead———-— Uo.02/6 

Carbon—-— I 6 .CO 56 

Hydrogen—— 0.2256 

Nitrogen—— 9o33/S 

Oxygen-— 7.&*k3% 

Characteristics : 

Lead styphnate is a reddish-brown, press-loaded explosive 
which melts with explosive violence at 260° to 310°C. It 
will explode when subjected to a temperature of 282°C for 
five seconds. Lead styphnate is only slightly hygroscopic* 
has a higher order of sensitivity than lead azide, but is 
a poor initiator! it cannot initiate the detonation of any 
of the military high explosives except PETN. 

Manufacture : 

Magnesium oxide is added to a suspension of atyphnlc acid 
in water, producing a solution of magnesium styphnate* This 
styphnate is mixed into a lead acetate solution. Dilute 
nitric acid is added after a precipitate is formed. The 
mixture is stirred and cooled until the lead styphnate 
crystals are formed; this precipitate is filtered, washed, 
and dried. 


Usest 


Lead styphnate is used as an ingredient of the priming 
layer used as a coating for lead azide detonating charges 




auwuy 
TTaa no 


LEAD TRINITRORESQRCINATE 


See LEAD STYPHNATE 


***** 


LIQUID OXYGEN EXPLOSIVE 

Alternate Nomenclature: Foreign Nomenclature! 

—wm (see C omments below) Hungarian: Qxillkvit 

Russian! Oksilikvit 


Composition 1 

tiqiild cxyger explosives consist of a porous combustible 
material suc.i 13 lampblack impregnated with liquid 
oxygen or liquid air*, although fireproofed abrtorbv.no 
Materials may Vo usod without much change in characteristics* 










LIQUID OXYGEN EX¬ 
PLOSIVE 


Ch irac cans txca t 

Liquid oxygen explosives are very sensitive to heat and 
shock. The liquid oxygen readily evaporates from the 
impregnated material. For this reason, they cannot be 
stored for long periods of time. Liquid oxygen explosives 
utilizing a fireproofed material will not readily detonate 
from shock, although they ctill can be detonated easily by 
a blasting cap. 

M a ni rf a c tv ±' 3 - 

Manufacture of liquid oxygen explosives is simply a question 
• of impregnating the absorbent material with liquid oxygen. 
The explosives ordinarily are prepared on the spot because 
of their sensitivity and the rapid evaporation of the 
liquid ingredient. 

Uses ; 

Liquid oxygen explosives are used for aboveground mining 
purposes. They are never used underground. In the Soviet 
Union, they have been used in both commercial and military 
roles for some blasting operations. 

Comments; 

Liquid oxygen explosives rapidly lose their explosive 
character as the liquid oxygen or air evaporates. A his 
is an important safety factor in cases where the explosive 
charge does not detonate. 

The abbreviation LOXE for liquid oxygen explosives has not 
been standardized, and some preference has been expressed 
for tho use of the abbreviation LOX. However, since LOX 
is normally used to refer to liquid oxygen, this dictionary 
uses the abbreviation LOXE to distinguish the raining 
explosive from the liquid material. 


•a#**# 


LOW-FREEZING AND NON-FREEZING See also DYNAMITE, NITROGLYCERIN 

DYNAMITES 

Alternate Nomenc laturet Foreign Nomenclature; 

None “ See DYNAMITE 

Composition ; 

Low-freezing and non-freezing dynamites are similar to 
gelatin dynamites (see entry) but include ,'n addition an 
ingredient which will lower the tendency or nitroglycerin 
oxplc ji ‘or: to freeze. As :Ln the caue of other dynamites, 
some lc freezing and non-freezing dynamit'e may contain 
ammonium nitrate. Representative compositions of low- 
frooiilnr dyrwmitef follow: 
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LOW-FREKiSING AND HOil-KlEBZINS 
DYNAMITES 


Low-Freezing Gelatin Dynamite 

Nitroglycerin———- 35% 

Liquid Dinitrotoluene— 2h% 

Nitrocellulose---—— c% 

Wood Meal—- 5% 

Sodium Nitrate- 30% 

Gelati.:e-Telsit (a SwiBS low-freezing ammonia dynamite) 

Nitroglycerin—-—— 22.0^ 

Dinitrotoluene——-- 21. 

Nitrocellulose-——- 1»5% 

Ammonium Nitrate—-- 55*5% 

In the case of non-freezing dynamites, several ingredients 
may be used to render the compositions non-freezing: dinitro- 
chlorohydrine, nitrated polymerized products of glyceric 
(such as tetranitroglycerin, dinitroacetin, dinitroformin), 
and nitrates of glycol. Representative compositions are 
listed below: 

Non-Freezing Gelatin Dynamite 
Nitroglycerin-—-——— 14$ 

ldnitrochlorohydrine- 19 % 

Nitrocellulose——' —— 2f 
Sodium Nitrate—— 28% 

Wood Meal—————— 1% 


Non-Freezing Straight JDynamite 

Nitroglycerin-— -- 1 $% 

Tetranitroglycerin—— 

Wood Meal- 10% 

Sulfur———————- 3 % 

Rosin———————— 2% 

Sodium Nitrate-——•—— 55% 


Characteristics : 

Low-freezing dynamites usually freeze within a few degrees 
of 0°C and thus are suitable for exposure to moderate winter 
weather. Non-freezing dynamites usually can be subjected 
to temperatures down to -30°C without freezing. Low-freezing 
dynamites relying heavily upon dinitrotoluene are not as 
brisant as the equivalent dynamite. The use of nitrated 
polymerized products of glycerin reduce only slightly the 
strength of dynamite and when used in proper proportions 
aid appreciably in preventing the freezing of dynamites. 

The use of glycol nitrates givos even bettor results since 
these nitrates do not reduce sensitivity V x "':>J at ion, 
they maJ i the explosive non-freezing, and they relieve 
any shortage of glycerin. Other characteristics are like 
those for other dynamites. 
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Lar-FKE&snc and ngn- 
, KtEEZIHfi WHAMECES 


Manufacture : 

The manufacturing process of low-free? in* and non-freezing 
dynamites i3 the same as that for the equivalent dynamites. 

Use s: 

Low-freezing and non-freezing dynamites are used for-all 
blasting, and mining operations where cold is liable to 
freeze ordinary untreated explosives* 


•iBBBBfr 


LOW VELOCITY MILITARY DYNAMITE See also MILITARY DYNAMITE 

Alternate Nomenclature: 

LVD 


Composition : 

?9l57o.5 cydoniteA-MA dye-— 17 •$% (l-MA being 96% pure 

1 -methyl amino-anthr aquinone ) 

TNT---67.8$ 

Tripentaerythritol—————— 8.6/6 

68/32 Vistac No. l/DOS Binder—— U.l$ (Vistac no. 1 being polybutene 

of low molecular weight; 

DOS being dioctylsebacate) 

Cellulose Acetate, LH-1——-——- 2.0$ 

Characteristics : 

Low velocity military dynamite is a pink, machine-loaded 
(by a Hall Packer) explosive* It will explode when subjected 
to a temperature of U80 6 C for five seconds. It is somewhat 
less strong than TNT and is less sensitive to impact. It is 
unaffected by friction sensitivity tests. It has good 
resistance to low temperatures and has functioned satisfactorily 
after being maintained at a temperature of - 6 $°C for one day. 


Manufacture : 

'The process of manufacture is classified Confidential. 


Uses : 

Low velocity military dynamite will be used for dynamite 
applications where a low detonation velocity is dcr.ir?’ ?.e* 

Comments : 

To date, low velocity military dynamite has only boon prepared 
on a laboratory scale, and tests on the .■'Plosive are continuing. 












t 'tQ&llJlhJtf'jrt ■ **V ft i— '^ — 


LC..E 


LOXE 


See LIQUID OXYGEN EXPLOSIVE’ 




LVD 


See U.J VELOCITY MILITARY DYNAMITE 


•JKHBor 


MALTOSE OCTONITRATE Seo SUGAR NITRATE 


•JHHHBfr 


MANNITOL HEXANITEATE 

Alternate Nomenclature ? 

Nitromannite 

Composition : 

c 6^8^6®16 — chemical compound containing the following 

percentages by weight of the elements? Carbon--- 15 • 9h% 

Hydrogen—— 1.70'S 
Nitrogen—— 18.59?! 
Oxygen- 63*69% 


Characteristics : 

Mannitol hexanitrate ie a press-loaded explosive which 
melts at U2-H3°C» It will explode when subjected to a 
temperature of 175°C for five seconds. It is extremely 
sensitive to impact, being comparable to lead azide in 
this respect. It is only slightly hygroscopic. 

Manufacture : 

Concentrated sulfuric acid is added to a previously-mixed 
solution of concentrated nitric acid and d-mannitol. The 
resulting precipitate is filtered and washed. The crude 
explosive material is purified and dried. 


Uses ? 

Mannitol hexanitrate can be used as a secondary charge in 
detonators, and in blasting caps designed to be initiated 
by a fuzo. 
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HAHHG&S OC'J'ClJXi'ilitl'ii' 


MANNOSE OCTONITRATE See SUGAR NITRATE 


•M-WHttS- 


MEDIUM VELOCITY MILITARY DYNAMITE 


Alternate Nomenclature: 
MVD" 


Composition : 

Cyclonite- 

TNT---- 

Starch-—*---——— 

SAE No. 10 011- 

Vistanex OH Gel— 


15% 

15% 

5% 

h% 

IS (containing SAE no. 10 oll/vistanex 

B-120XC/N&vy D2 wax in Bo/l5/5 proportions) 


Characteristics : 

Medium velocity military dynamite is a buff, machine-loaded 
(by a Hall Packer) explosive. It is stronger than TNT and 
is less sensitive to impact (although it is more sensitive 
than low velocity military dynamite). 

Manufacture : 

Medium velocity military dynamite is manufactured on a standard 
dynamite production line. However, details of handling materials 
and techniques of manufacture are classified. 


Medium velocity military dynamite will be used for military 
excavation, demolition, and cratering operations for which 
standard high explosives are unsuitable. 


MU wv u 
IrfllrR-W 


MERCURIC FULMINATE 

Alternate Nomenclature t 
Fulminate of Mercury 
Mercury Fulminate 


Foreign Nomenclature : 

French: Fulminate de mereere 

German: Knallque c!:s ilber 

Hungarian: Higaxiyfvlminat, 
dirran^hlgony 

Italian* Fulminate di m®T?urio 
Japanese: Raik3 (thunder mercury) 
Russian* Gremuchaya rtut* 
Spanish: " Fulminato de mercurio, 
fulminato raercurico 
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MEuCUKIC FUIMXHAYE 


ComposIti on: 

Hs(C»u:) 2 or HgCgNgOg — chemical compound cor;' ining the 
following percentages by weight of the elements: 

Mercury—— 70.6 % 

Carbon——— 8.h% 

Nitrogen—— 9.8$ 

Oxygen— 11.2$ 

Chara ct eristics t 

Mercuric fulminate is a white (when pure) to grayish yellow, 
press-loaded, heavy crystalline explosive material. It win 
explode when subjected to a temperature of 210°C for five 
seconds. When dry, mercuric fulminate reacts vigorously 
with aluminum and magnesium, more slowly with copper, brass, 
and bronze. When wet, it reacts immediately with copper, 
zinc, brass, and bronze. It does net react with iron or 
steel. Dry mercuric fulminate is extremely sensitive to 
friction and impact, and is therefore always stored undsr 
water. It is practically nonhygroscopie. It is unstable 
and will explode when subjected to high temperatures (in the 
otfder of 100°6) for periods such as 16 hours. Prolonged 
exposure to tropical temperatures will cause slow deterioration 
and loss in detonation ability. Storage for three years at 
35>°C will cause mercuric fulminate to become inert; storage 
for 10 months at £0°C will produce the same result. It is, 
therefore, not suitable lor use in the tropics. 

Manufacture : 

Mercury is dissolved in nitric acid, and the solution is 
mixed into ethyl alcohol. The resulting fulminate precipitate 
is repeatedly washed and, finally, purified. 


Uses : 

~ Mercuric fulminate is universally used as a detonator, either 
alone or more commonly mixed with 10 to 20$ of potassium 
nitrate, thereby achieving greater efficiency. 

Comments : 

Mercuric fulminate is the only explosive known that can act 
as a primer, detonator, and booster in one charge. It is, 
however, less efficient than lead azide, and has been replaced 
by lead azide in many applications. For example, mercuric 
fulminate will not detonate TNT or explosive D unless an 
unsafe quantity is used. 


■JKHHH* 


MERCURY FULMINATE Geo MERCURIC FULMINATE 


■JHHKHfr 
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MILITARY DYNAMITE 


MILITARY DYNAMITE Seo also LOW VELOCITY MILITARY DYNAMITE 

and MEDIUM VELOCITY MILITARY DYNAMITE 


Comments s 

For details on Alternate Nomenclature, Characteristics- 
Manufacture, and Uses, see Uti 'VEI,OCTTY“WlLTrARY* DYNAMITE 
and MEDIuFT 1 r ELCCl!i?xT£LLITARY DYNAMITE. Unlike commercial 
dynamites, military dynamites contain no nitroglycerin. 

They wil not freeze in cold storage and will not exude 
in hot storage. They are lees sonsiti--; to friction and 
impact than commercial dynamites, and can be handled, 
transported, and stored with relative safety* 

In addition to the low and medium velocity dynamites already 
referred to above, a military dynamite with a hi$i velocity 
of detonation has been proposed. The nature of this explosive 
is classified. 




MINiiX . See TORPEY 


•tBHHr* 


MBIOL 

Alter nate Nomenclature : 

>TotIo ~ 

Composition : 

” Mlnols are a series of explosives developed by the British 
during World War II. The following three compositions were 
formulated: 


Minol-1 Minol-2 Minoi-3 

tnt -- wr-— 

Ammonium Nitrate——— 1*2 % —— 1*0#- 38 ^ 

Aluminum, Powdered—— 1C#-— 20iS- 20% 

The composition of Minol-2 may also be expressed as 
amatol plus 2 $% powdered aluminum. 

Characteristic s 1 

Minol is a gray, cast-loaded explosive. T '« -111 ignite when 
subjectea to a temperature of U35>°C for f'Jve seconds. It is 
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MINGIt 


comparable to TKT and tritonal in sensitivity to initiation, 
but is more sensitive to shock and is less brisant. It is 
unstable in the presence of moisture, however, since the 
ammonium nitrate and aluminum react with each other* 

Manufact ure: 

Ammonium nitrate and aluminum are added to TNT which has been 
previously melted and which is maintained at 90°C. Minol can 
also be .repared by adding a specific quantity of aluminum 
to previously-prepared aluminum. 


Uses : 

Minol has been used as a bursting charge where TNT has been 
in short supply. Its advantages are not enough to warrant 
its use as anything but a TNT substitute. 


MONOBEL 


MVD 


tf-jBBH* 

See PERMISSIBLE EXPLOSIVE 




See MEDIUM VELOCITY MILITARY DYNAMITE 




NAKOL'NAYA SMES' 

Alternate Nomenclature : 
None 


Foreign Nomenclature : 

The entry is given in the 
Russian nomenclature; there 
is no English equivalent. 

The literal translation of 
the torm is "needle action 
composition." 


Composition : 

T.ppH <34vtmV»vyn+.o- 

“- *v w ’ 

Tetracene-—--— 

Barium Nitrate—— 
Antiiuony Trisulfide— 


? 

7 

? The exact composition is not known* 
? 


Co/mnents 1 

Nalrol , ^a; a smes* is a Soviet eaqplosiv© mixture used as a 
percussion composition* 













NAPCOCEL 


W1PCOQEL 


See PERMISSIBLE EIPLQ3IVE 

***** 


NATIONAL See PERMISSIBLE EXPLOSIVE 

UUUWtf 

THTTKii 


NATRIIAIHATRIT NO. 19 See also AIMATRTTE 

Alternate N omenclature ! Foreign Nor , a.Vclatur6> 

None The” entry la given in the 

Russian nonienclat-urej there 
Is no English equivalent. 

Composition ! 

Sodium Chlorate—— 90^ 

Combustible———- 10$ (containing $% vaseline, 92»$% paraffin 

2.$% rosin) 


Comments ! 

Natriialmatrit no. 19 is a Russian commercial explosive 
of the almatrite class (see entry). It lias a brisance 
slightly higher than that of TNT. 


***** 

NC See NITROCELLULOSE 

, ***** 

NO See NITROGLYCERIN 

***** 

NH (nonhygrosccpic) See FLASHLESS AND SM0KELR3S 

composition;. 


***** 






H1TR0 PEBTATiRTPmilTB 


NITRC PENTAERYTHfilTS See PETN 
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See SUGAR NITRATE 


X>L1LX M. 


NITROCELLULOSE See also DOUBLE-BASE SMOKELESS 

PROPELLANT, GUNCOTTON, PYROCELLULOSZ, 
SINGLE-BASE SMOKELESS PROPELLANT, 
TRIPLE-BASE SM OKELES S PROPELLANT 


Foreign Nomenclature : 

French* Pyroxylol 

German: Nitrozellulose 

Hungarian: Nitrocellul&ze 
Italian: Nitrocellulosa 

Russian: Nitrokletchatka, 

nitrotselulosa 
Spanish: Nitrocelulosa, 

piroxilina 

Soviet NC types* KOLLOKSILIN, 

11- 12^Nj PIROKOLLODION, 
12.!|5*N{ PIHOKSILIN NO. 1, 

12- 13*N$ PIHOKSILIN NO. 2, 
13^N and above. 

U.S. NC types* PYROXYLIN or 
COLLODION, 8~12*Nj PIRO- 
CQLTDDION, FYH0- 

CELLULOSE, 12.6(#Nj GUN¬ 
COTTON, 13*N and above. 

Comooflition * 

Nitrocellulose is a mixture of groups of units of various 
degrees of nitration. Its overall chemical formula may¬ 
be written as: (NO 2 ) x , where "x." usually is 

between 2 and.3* 


Alternate Nomenclature : 
Cellulose Nitrate 
Collodion 
Guncotton 

\T/1 

in v 

Pyrocollodion 
Pyrocotton 


1 

NITROARABIHOSS 
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NITROCELLULOSE 


Characteristics t 

ffitrocelivioae is white when pure, but appears more often ae 
amber, brown, or black. It is manufactured in flakes, strips, 
sheets, pellets, or perforated cylindrical grains. The U.S. 
types listed above are urdversally recognised. Nitrocellulose 
consists of a mixture of nitrates obtained by nitrating 
cellulose. Nitrogen (N) content (and thereby explosives 
characteristics) varies according to variations in the 
condition for nitration. Nitrocellulose is inherently 
unstable; moreover, increases in nitrogen content increase 
this lack of stability. Unstability causes decomposition 
which produces nitrogen dioxide; the dioxide in turn attacks 
nitrocellulose and increases tho rate of decomposition. Thus, 
the decomposition of nitrocellulose if, a self-catulyaing 
process. The lack of stability can be* partially overcome 
tiirough improved nitration and purification procedures and 
better control of cellulose quality. Nitrocellulose is 
somewhat hygroscopic (decreasingly so with increasing 
nitrogen content). Absorption of moisture may cause signi¬ 
ficant changes in the propellant's ballistic value. Dry 
nitrocellulose is very sensitive to iiqpact, friction, heat, 
and spark. 

Manufacture : 

The manufacture of pyrocellulose can be used as an example. 
Cellulose, obtained from either purified cotton linters or 
wood, is thoroughly dried and reacted with mixed acid. The 
crude nitrocellulose is separated from the resulting slurry 
by centrifuge. The nitrocellulose is boiled (for purification 
or stabilization) and packed. Other types of nitrocellulose 
are produced according to this basic pattern. 


Nitrocellulose is used in single-base smokeless propellants 
(nitrocellulose and non-explosive ingredients), double-base 
smokeless propellants (aitrocellulose and nitroglycerin), 
triple-base smokeless propellants (nitrocellulose, nitro¬ 
glycerin, and nitroguanidine), and dynamites. Commercially, 
it is also used in pharmaceutical, laquer, and photographic 
products. Pyroxylin is the only form of nitrocellulose not 
used in explosives. 


NITROOEI.ATIN 


See GELATIN DYNAMITE 
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nitrogelin 


NITROGELIW 


KITROGL 'JCGSE 


NITROGLYCERIN 

Alterna te Nomenclature s 
Explosive Oil 
Detonating Oil 
Glyceryl Trinitrate 
NG 


See GELATIN DYNAMITE 


*##*# 


See SUGAR NITRATE 




'orelgn Nomenclature : 

French* Nitroglycerine, huile 

de Nobel s huile 
explosive 

German* Nitroglycerin, sprengBl, 

glonoin 

Hungarian* Nitroglicerin, robban£- 
oiaj (explosive oil) 

Italian* Nitroglicerina, olio 
esplo3ivo, olio 
detonante 

Russian* Nitroglitserin 

Spanish* Nitroglicerina, aceite 
erplosivo 

A lso NITROGLYCERIN EXPLOSIVE: 

French* Explosif a la nitro¬ 

glycerine 

German t Nitroglyz erinsprengs tofJf 

Italian: Esplosivo alia nitro¬ 

glicerina 

Spanish* Explc.<v»yo de rltroglicerina 

Also NITROGLYCERIN POWDER* 

French: Poudre & base de nitro¬ 

glycerine, poudre & la 
nitroglycerine 

German: Nitroglyzerinpulvor 

Italian: Polvere a base di 

nitrogli eerina 

Spanish* P&Lvora de nitro- 

•atlicerina 



im’nwj.Yowin 


Compo sition: 

C^ToH0 2 ) 3 or — chemical compound containing the 

following pereent.ogoi) by weight of the elements i 

Carbon-15.67# 

Hydrogen—— 2*2?# 

Nitrogen—— 16*50# 

Oxygen———63 J*l# 

C haracteristics ? 

Nitroglycerin is an oily colorless liquid ^hen puroj tho 
commercial product is yellowish or wine-yellow to brownish 
yellow. The.labile form melts at 2«2°C, the stable form at 
13.2 c C. The liquid will explode when subjected to a 
temperature of 222°C for five seconds. Nitroglycerin is 
extremely sensitive to impact and friction, exceeding 
mercuric fulminate in this respect. It is the most 
hazardous explosive manufactured in relatively large 
quantities, and extreme care must be taken in the produc¬ 
tion process. It will detonate readily from the shock of 
iron striking iron or porcelain striking porcelain. It3 
sensitivity is increased markedly by heat, large quantities 
will burn only for a short period of time since heat 
accumulation soon causes detonation. Despite internal 
stresses, nitroglycerin is stable at temperatures under 
5>0°C, but higher temperatures cause decomposition which 
rapidly increases as the temperature increases. Nitro¬ 
glycerin is nonhygroscopic. 

Manufacture ? 

Glycerin is Titrated with mixed acid. Agitation and cooling 
are continued until reaching a temperature of about 15°C. 

The mixture is run off into a separating tank where the 
nitroglycerin floats to the surface and is collected. It 
is purified, washed, and put into storage. In the United 
States, the nitration process is carried out in steel or 
cast iron containers; in Europe it Is carried out in lead 
containers. Nitration and purification in Europe are carried 
out by the Schmid and Biazzi continuous processes, which also 
uso glycerin and mixed acid. 


Nitroglycerin is used extensively in propellant compositions,' 
dynamites, and alone (with non*explosive materials) as a 
blasting explosive. Because of extremely dangerous handling 
difficulties, the use of straight liquid nit 'oglycerin is 
prohibited. If straight nitroglycerin is required, lx is 
first mixed with an absorbent material such ao ,, kieselguhr• ,, 
In this form (i.e«, <iynamite) it may be packed, shipped, and 
handled, with relatively little danger,. 
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STTROSLYOERXH 


Recently, a trend has developed in the United States leading 
away from commercial nitroglycerin explosives to cheaper 
blasting explosives such as those based cm ammonium nitrate* 


***** 

NITRGGLYCEftIN Z PLOSIVE See NITROGLYCERIN 

***** 


NITROGLYCERIN POWDER See NITROGLYCERIN 


***** 


NITROGUANIDINE 

Alternate Nomenclature : Foreign Nomenclature s 

(hiaiiyi Nitramine’ ‘ BritisHs Picrite 

Picrite 

Composition i 

HoN.CCtNH) .NH.NO 2 or CH^Nj^Og — chemical compound containing 
tne following percentages by weight of the elements: 

Carbon-11.01$ 

Hydrogen- 3.87* 

Nitrogen-—- 53.81:* 

Oxygen—— 30.75* 

Characteristics : 

Nitroguanidine is a colorless or white, crystalline, press- 
loaded explosive material melting at ?32°C. It will detonate 
when subjected to a temperature of 2?5°0 for fWe seconds. 
Nitroguanidine is far less sensitive than TNT to impact, 
friction, and initiation. It is less briaant than TNT and 
it has a relatively low heat of explosion (thus its ability 
to »cool' ! propellant compositions). Nitroguanidine is 
more stable than TNT and is nonbygroacopic. 

Manufacture : 

Nitroguanidine may be manufactured by two processes • 

Guanidine is reacted witn nitric acid or •b.c, uv’iamide is 
reacted with ammonium nitrate. Either reectin results 
in guan dine nitrate, which is dehydrated to oitroguanidino 
with suli’jric acid. 
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NJTRGGtIANIISXNE 


Uses : 

Nitroguanidine is used primarily in propellant conpoeitlons 
(see TRIPLE-BASE SMOKELESS PROPELLANT). It was used daring 
World War II by the Germans as a shell filling protector 
(from impact shock) and by the Italians in two amatol-type 
fillings. 

Comments: 

"HitroguarJ line is desirable in certain propellants because 
of its ability to reduce te^^raturea of .^plosion and thus 
limit gun barrel wear. It also acts to a certain exfcAnt 
es a propellant stabilizer. Its use as a. high explosive 
has virtually disappeared since, at best, it has been an 
inferior substitute for TNT. 


***** 


NITROHmiENE 


See Uses under SUGAR NITRATE 


***** 

NITRCMANNITE See MANNITOL HEXANITRATC 

***** 


NITROSTARCH 


Alternate Nomenclature : 
Starch Nitrate 


See also QP.ENITE, NITROSTARCH 
BLASTING EXPLOSIVE, TROJAN 
EXPLOSIVE, NITROSTARCH DEMOLITION EXPLOSIVE 

Foreign Nomenclature : 

French: Xyloidine 

German: Xyloidin 

Italian: Siloidina 

Spanish: Xiloidlna, 

nitroalmid^n 
Russian: Nitrokrakhmal 


Compos ition: 

jtflt^oetarch Is not a single well-defined compound, but 
rather s mixture of nitrates obtained by uH* -ting starch. 
No single chemical formula properly describes the compound. 


89 



V 


HITROSTARCH 


C haracteristics : 

Nitrostarch is a white, finely divided, press - ■ 

very similar in appearance to ordinary powder* Tr 

will ignite when subjected to a temperature r* v i.» riv 

seconds, and will burn with explosive violent - 1" 

corrode iron and copper. Nitroctarch is Lig‘ .y Vi 

and will lgrc.is irom the smallest spark. It «? slightly 
hygroscopic, absorbing 1 to 2 % moisture* It i unstaole 
in storage at elevated temperaturesj it wil decompose 
aud cause Bpc.-.taneous combustion. It is .sensitive 

to impact than TUT but less sensitive than ^xU»er cry 
guncotton or nitroglycerin. Its sci.sitivi y increases 
sharply whan the material is warm and dry. 

Manufacture t 

Starch is purified and dried, and then nitrated with mixed 
acid. The resulting nitrostarch is evaporated from the 
spent acid, washed, and dried* Corn t, torch is the preferred 
raw material In the United States, although cassava seems to 
give a slightly more stable product. 


Uses * 

Straight nitrostarch Is not used alone as an explosive 
because of its extreme sensitivity. It has been used to 
make Trojan explosives, grenlte, and nitrostarch blasting 
explosives (see entries). 

Comments t 

Frequently, commercial and military explosives are referred 
to as “nitrostarch." They are, however, compositions of 
straight nitrostarch and other ingredients. As mentioned 
above, straight nitrostarch never Is used alone. Since 
nitrostarch is a nitrate and not a nitro compound, the 
chemically correct nomenclature is “starch nitrate? not 
“nitrostarch." Kowaver, the latter has been generally 
adopted. 


JOUIXM, 
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tniTvOSTASCS BLASTING 
EXPLOSIVE 


NITROSTARCH BLASTING EXPLOSIVE See al 30 NITRO.STARCH 

Alternate N om en clature s 
ifono' 


Coiftpositio 1 '' 

The’following composition can be considered as representative: 


Nitrostarch—-- 35*$% 

TNT-15.05? 

Barium Nitrate--— k3*$% 

Aluminum—--- 3.05? 

Graphite——- 2.05? 

Paraffin---— 1.05? 

Coal Dust--—- Insignificant percentage 

Dicyandirmide-—- insignificant poroentage 


Comments : 

Nitrostarch blasting ^vplosives »>;« csod in roles liurmally 
utilizing dynamites. The nitrostarch explosives have the 
advantage of being non-freezing and non-exuding.- Nitrostarch 
blasting explosives are similar to nitrostarch demolition 
explosives (see entry). 


a**#* 


NITROSTARCH DEMOLITION EXPLOSIVE See also NITROSTARCH 

Alternat e Nomenclature : 

None 


C omposition : 

Nitrostarch---1*9^ 

Barium Nitrate—-—-—- hO% 
Mononitronaphthalene-— 75? 
Paranitroaniline——— 3% 
Oil- 1 $ 


Characteristics: 

*"ostarcb demolition explosive is u hand-tamped explosive 
rwt ”ial. It will dotonato when subjected to a temperature 
of V5°C for five seconds. It is highly sensitive tc impact, 
ana #111 explode from the impact of a rifle bullet. It is 
htly hygroscopic, absorbing about 2,, m mature in jin 
. aphere of 30°C and 905? relative iunridit,-.. 
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NITROSTARCH DIMOLITION EXPI03IVE 


As Its name Indicates, nilrostarch demolit.i'.jn explosive has 
been used principally in demolition charges. It is similar 
to nitroatarch blasting explosives (see entry). 


***** 


KITROSUCROSE 


3oe SUGAR NITRATE 


NITROSUGAR 


***** 

Sec SUGAR NITRATE 


NON-FREEZING- DYNAMITE See LCW-FREE2INQ AND NON-FREEZING 

DYNAMITES 


***** 


OSHITSUYAKU 

Alternate Nomenclature i Foreign Nomenclature t 

None The entry is given in the 

Japanese nomenclature! 
there is no English 
equivalent. 

Composition s 

' Gyclonitci————. 80$ 

Vegetable Oil— 26 $ 

Comments ! 

Oahitsuyaku is a Japanese explosive composition similar 
to U.S. composition B (see entry). It was used during 
World War II aa a demolition agentV 


M UlLWJl 
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oseiyaku 


OSHTYAKLT 


Alternate Nomenclature : /oreigr womenciature y 

None The entry 1 r. given in the 

Japanese nomenclature; 
there is no English 
equivalent. 


Composition : 

Picric Acid-- 90^ 

Wax——— -XCj* 


Comments : 

Oshiyaku is a Japanese explosive composition which was 
used during World War II as a bursting charge in artillery 
ammunition. 


H H H K h 


OTSU-B 

Alternate Nomenclature t 
lione 


Foreig n Nomenclature : 

The entry is given in the 
Japanese nomenclature; 
there is no English 
equivalent. 


Composition t 

TNT—— -——-—— 60£ 

Hoxanitro diphenyl amine——- 
Aluminum Powder——— 16 % 

Constants t 

dtsu-B is a Japanese explosive composition which was used 
during World War II as a bursting charge in torpedoes, 
mines, and depth charges. 


***** 


P »ji. 


See PICRIC ACID 









PENT AST.Y TIHUT E TETRA1TITP.ATE 


PENTAEKYTHKITE TETAANITRATE See PETN 

jy, u hjLM 

PJMTAEUYTKRim TSTSAHITRATK S^e PETN 

PBMTHftlSa See PETN 

«#*** 


PSsTOLITS 

Alternat e Nomenclature ? ?crelen Nomenclature s 

None " Japanese? Pentwiru 

Composition ? 

fentelite is a mixture o* TNT and PETN in varying proportions* 
The nwst important composition contains TNT and PETN in a 
50/50 proportion* Other compositions contain-higher percentages 
of TNT* The descriptions belo* are for pentolite 50/50. 

Characteristics 1 

Pentolite is a dirty ^hite tc light buff, press- or cast-loaded 
explosive which molts at 76°C. It will detonate when subjected 
to a temperature of 220°C for five eeconds. Dry pentolite is 
highly compatible with metals, only slightly affecting sine- 
plated steel* Wet pentolite slightly affects copper, brass, 
magnesium, magnesium-aluminum alloy, mild steel, and mild 
steel plated with copper, cadmium, "line, or nickel. Pentolite 
Is made in two grades jt grade I is used for cast-loading and 
grade II for press-leading* The explosive is stable in 
otorage, although less stable than straight PETN* Hign 
temperatures may cause some separation of PETN and TNT< 
temperatures above 50°C may cause tho explosive to exude* 
Pentolite is more efficient in shaped charges than TNT, 
and is more brisant than TNT. 

M anufacture ? 

~ Two manufacturing methods are available, jji the first, TNT 
is added to a suspension of PETN in wnte T ’ i\"ted to above 
80°C. The TNT melts and coats tho PETN nr-r^icles* Upon 
cooling the mixture, the TNT solidifies ‘And the resulting 
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PENIOIXTK 


a £&»a ■«- 


granule are coll noted »i?d dried. Tr. the second process, 
«©par?.to eolations of P-STK-scetone and TNT-acatone are 
prepared* The solutions ere mixed end poured into water* 
The precipitated pantolite solid is separated and dried. 


Uses* 

Pentolite is used as a bursting charge, shaped charge, in 
rockets, and in shaped demolition charges* During World, 

War XI, Japan used pentelite &j a bursting charge for 
machinegun bullets (the Japanese incorporated high explosive 
fillers into BaoViinogur. bullslc with —lltcu-a as aava-'J. 
as 7.7-mw), 

Comments ? 

The present trend i» to rcplcoe pentolite with composition B 
because of the former’s tendency to exude- and Eopirats, 
and its greater sensitivity over composition B* 


tHt-SHJ-M- 


PESMIQEL 


PERMISSIBLE 0XNAMITE 


Seo PERMISSIBLE EXPLOSIVE 

» nw»n 


See PERMISSIBLE EXPLOSIVE 

U W v» W «.f 
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PERMISSIBLE EXPLOSIVE 


PERMISSIBLE EXPLOSIVE Sea also DYNAMITE, NITROGLYCERIN 


Alternate No menclature : 
Permissible CyTiamite 
Safety Explosive 


Forei gn Nomenclature : 

Belgian: Explosif S. 0. P- 

(euv'ui’l'uoi grisou, 
pOUBSi^fCj ^ 
explosifantigri- 
souteux 

British* Permitted explosive 

■(not to be confused 
with authorized explosives 
which are certified safe 


French: 

German: 

f* * 

Hungarian: 

Italians 

Russian* 

Spanish: 


only for handling and 
transport) 

Explosif anvigrisouteux, 
explosix de cur3t6 
Scfclagwo t fcersichere, 
aicherheitssprengstoff, 
sprengstoff, wetter- 
dynamlt 

Enged&Lyezett, kezel^s- 
biztos, biztonsagi, 
kesel^sbiztos dinanat, 
oujt6l^gbiato8 lttszer 
Esplosivo tsxoissiblle, 
esplosivo di siourezza 
Bezopasnoye vzryvchatoye 
veshchestvo 
Exploaivo aprobado, 
explosivo autorizado, 
explosive cie seguridad 


Composition : 

Permissible explosives are types of dynamites which usually 
contain ammonium nitrate and which are sonsltized with nitro¬ 
cellulose or gelatinized nitroglycerin (or less coasncnly 
v d.th ni.trosts.roh or TNT). They may contain a small amount 
of a "cooling" material such as sodium nitrate or chloride. 
The foil oaring composition gives tho input limits for each 
ingredient: 

Ammonium Nitrate——— £>0 to bO% 

Nitrc^Lyoerin—— 1C to 1$% 

Absorbent Material--Up to 1<# 

Other ingredients—— Up to liC# 

In soma co<intries, major ingredients such ar wnonium 
nitrate anu nitroglycerin have been replaced by other 
explosives with satisfactory results* 
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PERMISSIBLE EXPLOSIVE 


Characteristics * 

~ Permissible explosives are intonded for the mining of <.mL 
whe^*p> the accumulation of methane gas-air mixtures ("fire 
damp") and coni dust-air mixtures may be ignited by the 
high detonation temperatures of explosives sot having 
certain characteristics* Permissible explosives, therefore, 
have comparatively low deton;, tion temperaturesj moreover, 
detonation products cool too rapidly to fire the ignitable 
atmosphere around them* Other characteristics are those 
listed for DYNAMITE. 


Manufacture i 

See’DiN AMITE 


Permissible explosives are used universally in coal mines* 
The nongalatinous permiseitxLea are well, adapted for use in 
mines that are relatively dry* the gelatinous permissibles 
are better adapted for use in vet mines* They are designed 
especially for blasting rock in coal mines* 


Comments t . 

in the United States, permissible explosives must be approved 
for use by the Buroau of Hines, Department of the Interior* 
Samples of proposed permissible explosives must be forwarded 
by the manufacturer to the Bureau, where extensive tests are 
conducted to determine the explosive's acceptability* 
Permissible explosives that have been approved far use may 
be detonated only with electric detonators (not fuse and 
detonators), the detonating charge of which consists of a 
1-gram mixture of 80 parts of mercurio fulminate and 20 
parts of potassium chlorate (or their equivalent)* 

The following is a list of permissible explosives approved 
by the Bureau of Mines for use in the United State* (an of 
31 December 1957). 

Nongelatlnous Permissible Explosive st 

American 2, 3«'i> L-A, 5, ll, 12*, 12-A, ll-A, 21, 22, M 
American A 

Apache Coal Powder A, B, H L.F, 

Austin Red Diamond No, 1, 2, 3# li« 5* 9-B, ?-C, 1C~A, 11 
Bituralnite D 

Blaclr Diamond No* 5**A, 7, 7—A, 7—AA ^ V«A, 11, U-A, 

11~B, 12-B, 15, 55 
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PEPIttSSIPlB EXPLOSIVE 


Black Diamond A, 0 
Black Diamond Special A, C 

Gcalite B, 0, C"l s Q, 0-1, K, K-l, 1L, LL-1, IS, LS-1. 

M, M-l, MS, MS-1, S, 8-1, ‘£, T-l, 5-S, 7-», 7-Sv 
Collier C 

Duobel A, B, C, D, E, P 
EL-M6, bU7, U5U 

Ind^.^nd^nt A, B, C, C—1, D, E, F, 0, H 
King Ho. 5-A, 7, 7-A, 7-AA, 8, 9, *-A, 11, 11-A, 11-B, 
12-B, 15, 55 
King No. A, 0 
King Special A, C 
Lump Coal C, CC 
Miners 1 Friend No. 2 
Monobel A, AA, B, C. D, E 
Nati onal A, A—1, B, C, D, E, ?, F—1, O, H 
Peerless No. 2 
Red Crown B-3, D-2 
Red HA, HB, HC, HD, HF, HL 
Super-! No. 2, 2-A, 3, 3-A, 5, 7, 8, 9, 11 
Super-I Big Coal D 
Super-! Big Red No. 7-C 
Weseo Coal Powder No. 1 

Gelatinous Permis eibl e Explosives i 
Austin Red-D-Qel 
Black Diamond Nu-Oel No. U 
Qel-Coalite W, 1, 2 
Gel-Coalite No. 3 
Oelobel A, AA, C 
Hercogel 2 
Hercogel A 
Independent Qel-A 
King Nu-Oel No. U 
Napcogel No. 1 
Permigel A, B 
Super-! Gel 
Super-X Oel A, B 

Permissible explosives are not normally Imported or exported, 
unless a country has no dynamite production facilities at all. 
Therefore each nation has developed and standardised its own 
types cf permissible explosives. 


***** 
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PETIT 


FEIN 

Alte nxat; Nomenclature t Foreign Nomenclature* 

Kitr^Pe'ntuerythrite 'German* 1 Nitropontaerythrit, 

Pentaerythrite Tetranitrate pentrit 

Pentaorythrltol Tetranitrate Itallani Pentrite 

Penthrite Japanese* Shoeiyaku 

Tetrani^repeataerythritol Russian: Tetraeretritol nitrat, 

TEN 


jsitionc 


^ONOg)^ or C^HgN^CKg — chemical compound containing the 
following percentages by weight of the elements* Garber. ——- 15 ,.00$ 


Hydrogen—- 2.5£$ 
Nitrogen—— 17.72$ 
Oxygen-— 60.73$ 


CharacterJ sties * 

PETlI is a white or light buff, press-loaded explosive material* 
The pure explosive melts at lul.3°C; cormnarcial grades 
melt at from 138*0° to 138.5°C* PETN will detonate when 
subjected to a temperature of 225°C for five seconds. The 
dry material does not react with mstalsj wet PETN will affect 
copper, brass, magnesium, magnesium-aluminum alloy, mild 
steel, mild steel coated with acid-proof black paint, and 
mild steel plated with cadmium, copper, nickel, or sine. Wet 
PETN will also slightly affect aluminum after prolonged 
( storage. PETN is graded into four classes (classes A, B, C, 

1 and 0; according to its granulation (i.e., size of its 
crystals). It is extremely stable when no acid is present, 
and will show no decomposition if stored for long periods 
at temperatures ranging up to 100°C. However, the presence 
of only 0.01$ free acid causes rapidly increasing decompo¬ 
sition. PETN is one of the strongest known explosives, 
being 9 5 to 96% more powerful than TNT. It iff more or less 
insensitive to friction, less sensitive than nitroglycerin 
to impact. It Is, however, extremely sensitive to initiation* 

Manufacture* 

—mst may be manufactured by one of two methods; one with and 
one without sulfuric acid. When using sulfuric acid, penta- 
erythritol is reacted with nitric acid. Sulfuric acid is added 
to complete the separation of PETN. The process not using 
sulfuric acid is the preferred manufacturing process in the 
United States. In this preferred method, pentaerythritsl 
ie added to 96% nitric acid. After 20 minutes, ttair solution 
is added to oold water and the precipitat .a ; is filterod 
out* After rewashing, the PETN is dissolved ,’n acetone, thi 
solution is filtered, and the PETN is precipitated by the 
addition of oold water, PETN generally is cot dried before 
use* 
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f SH t&(g w 


?BTN 


Usest 


Class A PiCTN is used in boosters and detonating fuse 
(Primucord) jt class B PETN is used as an ingredient for 
prinir-g coi^oivioiisj class '* nsW is vvsed in the manufacture 
of pentolit6 (see entry) j and class 0 P2H is used In 
detonators and blasting caps# 


***** 


PETN/MAI 

Alternat e Nomenclature t 

MWUd 


Compositions 

952 

Wax—»»- 5* 


90f. ~ 67^ 
105f — 1335 


82 jC — 702 — 602 — 5056 — 355t 

is* — 305? — m — 505c — 6 $* 


Commentss 

FE?N/wax composition.} have been used pcrinarily by Germany 
and Italy as boosters or press-loaded bursting charges, 
depending upon the amount of vex* 


wffWffw 


PICHATOL 

A lternat e Nomenclature * 

Sone 

Composition * 

Explosive B—— $2% 

TOT--U8* 

Characteristics 1 

PicratofTs a brown-yellow, east-loaded explosive material. 

It will detonate when subjected to a temperature of 285®<i 
for five seconds. Picrabol is insensitive to ebook, and its 
brisanoe lies between that of explosive D and TNT. It is 
nonhygrorcoplc. When stored for long period; of time at high 
temperafcir*es, the explosive exhibits a slight reaction between 
tho explosive D end TNT. At ordinary tuaiper&tvree, however, 
plcratol is entirely stable. 
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PICRATOL 


Manufactures . 

WIs melted and heated to over 90°C„ Explosive D la 
advlad without being preheated; The resulting thick slurry 
1 b cooled to about 85°C ar.d la cast-loaded into ararmmVtion. 


Uses : 

Picratcl is used as a standard filler for armor-piorcing 

bomb®-.. 

Comments ; 

Ficratol was developed during World War II as an inexpensive 
cast-loaded substitute to explosive D, which had to be 
press-loaded under pressures running up to 12,000 psi. It 
has proven quite satisfactory. 


PICRIC ACID 


See also AROMATIC NITRO COMPOUNDS 


Alternate Nomenclatures 
P. A* 

TNP 

Trinitrcphenol 


Foreign Nomenclature : 

British: Lyddite 

French: Aoide picrique, tri- 

nitroph&nol, melinite 


Oermant 

Hungarian i 
Italian: 

Japanese: 

Russian: 

Spanish: 


Pikriroaure, trinitro- 
phenol, melinit, 
bitterasure, Fp 88, 
Flillpulver 1688 
Pikrlnsav, trinitrofcnol 
Acido picrico, trialtro- 
fenolo, pertite 
Cshokuyaku (Army), 
shimoae bakuyaku (Navy) 
Pikrinovaya kislots, 
n.elinlt, V. 

Acido pfcrico, trinitro- 


fenol 


Composition : 

“ CPOTo 2 ) 3 OH or C^H-jN-,0y — chemical coitpound containing the 
following percentbgeB*'by weight of the elements? 

Carbon—— 3l»h$% 

Hydrogen—— 1.32$ 

Nitrogen-i8.3l»$ 

Oxygen-— 1(8.89$ 
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PICRIC ACID 


Characteristics ; 

Picric acid is a light to bright yellow* press-loaded 
exnlocdve which melts at from 122° to 123°C* It will 
detonate when subjected to a temperature of 320°C for 
five seconds* Picric, acid reacts with all metals except 
alianih'Jitt and tin* lie re^ ’t-iens with copper, brass, lead, 
and lion are especially dangerous since the compounds 
resulting from these reactions are extremely sensitive* 
Picri*. acid was the first high explosive to be east-loaded, 
but its melting point is woo high for safe casting; the 
melting point can be lowered by the addition of other 
nitro explosives* Picric acid is about as sensitive to 
shock, friction, and initiation as TOT* It is more 
powerful than TNT, and will produce a greater number of 
fragments than TNT when both explosives are loaded with 
equal densities in fragmentation shells*. Picric acid 
is nonhygroscopic, and is highly stable; long periods of 
storage at ordinary temperatures have caused no weasureable 
change In the explosive. 

Manufact ure; 

HcHo acid may be manufactured from benzene through three 
processes* the phenol process, the chlorbenzene process, 
and the catalytic process. (1) In the phenol process 
phenol, prepared by the hydrolysis of benzene sulfonic 
acid, is treated with sulfuric acid to yield phenol 
sulfonic add which in turn is treated with nitric acid* 

The solution is cooled and the crystallized picrio acid 
is separated, washed, and dried* (2) In the chlorbenzene 
process, benzene ie treated with gaseous chlorine, 
yielding monochlorberzene* The product is purified and 
nitrated to give dlnitroohlorbenzene* The latter, on 
treatment with lime or soda, losbs its chlorine content 
and becomes calcium or sodium dinitropbenolate, which on 
acidifying is converted to dinitrophenol* This in turn la 
nitrated to picric acid* (3) In the catalytic process, 
benzene is converted into either diaitropbexioi or picric 
acid direct in one operation by means of weak nitric acid 
in the presence of mercuric fulminate which acts as a 
catalyst* 

Usee* 

Picric acid is used by the United States chiefly in the 
manufacture of explosive D (see entry); by Germany as a 
booster; by Japan as a booster earl bursting charge; and 
by France in the manufacture of tridite and trimanite 
(see entries) c It may be used as a bursting charge by 
countrioa where toluene is in short supp’’;, . However, 
such ucjge usually requires a non-aetp.il! c 4 hell lining 
for pro; ectiles* 


***** 
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PICRITB 


PJCR1TE 


Sec 2’ITttOG'JANIDTNE 




PIPE 


Altercate Nomenclature t 

Horn 


Composition* 




Gulf Grown E. Oil"— 


8l?t 
1 9% 


Characteristic s t 

“ PIPE is a hand-tanked, nonhygroscopic high explosive t It is 
somewhat more sensitive to Impact than TAT, but is unaffected 
by a direct hit of a rifle bullet. It is insensitive to 
friction, and ic stable in storage. 


Manufactu ret 

pIpeTs manufactured very limply through * mechanical mixing 
of the PETN and oil. 


Uses* 

PIPE is used as a plastic demolition explosive• 


<HHHt# 


PLASTIC EXPLOSIVES 


FLZ-1C0 and PL X-9$/H 


See COMPOSITIONS C, C >2- 0-3, and C-U, 
PIPE, PVA-li, SIPE 




Alternate Nomenclature i 
"None 


Composition t 

KJC-100 

Nitrometh-ne————— i00j&— 
Ethyl eno&pjnina — . 90 —< 


PLX.-2'? 

% 
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PLX-100, PiiX-95/5 


Characteristics t 

PLX' is a light yellow, liquid exploniva with a melting point 
of -29°0 and a boiling point of 101°C (figures for PLX-iOG). 
The explosive, therefore, is used in its liquid state» Both 
types of PLX will explode v* en subjected to a temperature of 
U30 n C for five seconds. P Uf will corrode brass, but it does 
not react with stainlsss and mild steel. It is somewhat less 
sensitize bo impact than TNT, and it will not detonate from 
the impact of a rifle bullet. 


fHe"explosive (95/5 type) is mixed only when ready to use. 
The components are stored separately. 


Uses 8 

‘ plx i 8 used for minefield clearance. For this purpose, the 
liquid is placed in glass containers. 


***** 


POTASSIUM DINITROBENZFORUXAN See KDNBF 


PROPELLANTS See COMPOSITE PROPELLANT, DOUBLE-BASS 

SMOKELESS PROPELLANT, PROPELLANTS— 
FOREIGN, SINOLE-BASE SMOKELESS 

propellant;.siokeless propellant, 

SOLID ROCKET PROPELLANT, TRIPLE-BASS 
SMOKELESS PROPELLANT 


***** 
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PROPEOTiANTS—FOREIGiJ 


PROPELLANTS—FOREIGN For general information on cla^ <es of 

propellents not discussed under this 
entry, sec the references given for 
FROPELLANTS. 

noaern foreign propellants do not differ greatly £ro» the 
smokeless propellants used by th« United States. All have 
a ni .* ‘cceilulose base (with the exception of some rocket 
propellants), and may be classed ar -ingle-, double-, 
and triple-base propellants. Major differences from 
United States compositions, such as was employed by Germany 
during World War II, arise primarily from the scarcity of 
glycerin rather than improved characteristics. 

Smokeless propellants have been manufactured by practically 
all nations, large and small. No definite pattern of 
production £6r the several types can be established, although 
countries manufacturing only small arms ammunition have 
tended to concentrate on the production of single-base 
propellants because of their greater ease of manufacture, 
the availability of raw materials, end the relatively 
little difference between the performance of single-base 
and double-base types when, used in small arms ammunition. 

The production of triple-base propellants (sometimes celled 
double-base propellants with nitroguanidine) has been much 
more restricted than double-base types. Outside of the 
United States, only Great Britain and Germany ore known to 
have employed triple-base types in any quantity. The 
advantages of triple-base propellants are not as easily 
understood as ore the advantages of other explosives, since 
they occur primarily within the gun (in the form of cooler 
burning temperatures and thus less gun barrel erosion) rather 
thsn in the performance characteristics of the projectile. 


British Propellants 

Brliish propellants are quite similar to United States 
smokeless propellants. The British leaned heavily on 
donb"*sc types (ase CORDITE), but the necessities of 
World War II forced some modifications in propellant 
compositions, bringing both nir.glo-base (such as tf.C.T.) 
and triple-base compositions into extensive use. Examples 
of British compositions are given below* 







PROPER RTS-FOREIGN 


Single-Base Double-Base Triple-Base 
Nitrocellulose——— 9U*7% ——— 77*90? —•»«- 2C.02 
N itroglyceri n~—— 

MLnitrotolnene—•—— 

Nitronaphthalene—— 

Niiroguanidine-——- 
Tin—————— 

Graph* * C ^ ^ ” ^ ** ** 

Cryoli u6— 

Centraltto-— 

French Propellants 

French propellants are of the common single-base (poudre B 
and poudre B*N.) and deuble-ba39 types. They differ, however, 
in that they normally contain more than one nitration level 
of nitrocellulose in each composition* The scarcity of 
glycerin has restricted the production of doublet-base 
propellants, and consequently France ralios more heavily 
upon single-base types than do other European nations. 

Examples of French compositions are given below* 


- 14.052 


h.l% —— 

* • • 

• ♦ * 

c,52 

0.2a 


O 


5.1*02 

• • * 
0 * 2 $% 
+ o * 

l.tv> 


19.02 

4 

5U.72 


• » • 

0*32 

6.02 




Poudre 3 Poudre B.N. 


Guncotton—682 " Id3? 

Collodion Cotton-—-— 292 —-282 

Barium Nitrate-’——— ... —— 192 
Potassium Nitrate—— ... ——— 82 
Vaseline—————— 22 —— *»• 

Soda Ash————— —— ... —— 22 

Volatiles——— 12 —— :i2 


j Forms of nitrocellulose 


German Propellants 

German propellants aro of the single-, double-, and 
triple-base types. The double- and triple-base compositions, 
however, differ from United States and British types in 
that during World War II nitroglycerin was often replaced 
by DEGN (see entry) and TEGN (see entry). German single-base 
propellants conformed more closely bo United States types, 
although there were some German compositions which Included 
PETN. Extensive use was made of stabilizers; in many cases, 
two or more stabilizers ware used in the same composition. 
Examples of Gexjaan propellant compositions aro given below* 


Single-Base 

Nitrocollulcc?--—— 

Dibutylphtnalate—-—— 
Potassium Sulfate—— 

PETN— MlMVMMiHMIMWM 

Graphite———— 

Carnnhor 

Contra’ .its——— 
Diphsay lanrine——— 


95^92 


3U.92 


98.12 

• © • 


Ml 


• • 



Ml 

tlWWM 

• * * 

• • * 

•mwummm 

6b • 7* 


Ml 

0.52 

mmm» f 

Ml 

mm 

0.X2 

Ml 

1 

I 

1 

1 

Ml 


1.82 

3.62 

•MWi» 

0.1*2 

«*. kMW 

• M 

!«• 

WU(MM 

Ml 

«M ■ tm m 

IM 


*' —i 


1.15 

1.02 

Ml 

\3l 

• •• 
1.22 
0,22 
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HtCPFlMOTS—FOREIGN 


Double-Base 

Nitrocellulose—»——— 70 Ji$ 

Nitroglycerin----27*3$ 

DE3N——*»«—— — • • • 

TE-1N— 

Binitrofc cl u*>ne-—— ... 

Nitronaphthalene—— ••• 

Hydro elluloae—— • • • 

Potassium Sulfate——— 0.6$ 
Graphite——**—*—“ “•—****-* * * • 

Magnesium Oxide——— .♦« 

C entral it a———-—- 1.5$ 

as-»Diphenylurca——— 0.2$ 
Ethylphenylurethane — ... 

Dlphenylurethane——•. • 

Triple-Base 

Niti'ocellulose-U3*5$ 

DEQN-——— -18,6$ 

N itr oguanidine—.. 

Graphite—————— 0.1$ 

Magnesium Oxide—— 0.3$ 

Acardite --—- 0*5$ 

Diphenylurethane—— 3*25$ 
Methylphenylurethane— 3.75$ 


— 63-14$ — 

33*0$ •— 


- 60.5$ 


58.0$ 




26,0$ — - 


♦ 0 • 

M JM. HP 

ft** rr^xrv? 

25*1$ 

*»(> 



• •ft 

* • w 

1 

1 

I 

f 

2*5$ —'• 


*•» 

mammm 

3.0$ —— 

ftlt 

. w .. . . 

mmmm 

• o e 

ho0$ 

o.i$ 

— 

0.10$—— 

0.1$ 

* • * 

*mhi* 

0.15$— 

o.e$ 

He 

— 

3.75$- 

12.C$ 

0.2$ 

— 

0 0 0 MMNtiiaej 

9 

1*5$ 

9 

1 

1 

1 

• •• ■*•*“ 

OOft 

1.8$ 


• » •* m~-m 

• «« 


Italian Propellents 

Italian propellants in use during World War II were very 
similar to the propellants used in Germany. The Italians, 
however, did not enrloy tripie-base propellants• Like the 
Germans, the Italians replaced nitroglycerin with DEGN and 
employed several stabilizers in some of their compositions. 
Examples of Italian propellant compositions are given below: 

Single-Base Dcnble-Baae Double-Base 


97' Oft mmmmmm, 62*0% 

Cellulose Acetate-Nitrate— ... — — ... 
Nitroglycerin————— ... —— 33*0$ 

DEGN—————————— ... ... 

Cellulose Acetate—— — ————— ... ———— ... 

Graphite—————— ... —-—— 0.3$ 

Petroleum Jelly———— ... —- 2.0$ 

Ceiifcralite—————— 2.0$-— 2*6$ 

Diphenylasine————— 1,0$ — ... 
•s-Diphenylurea———— ... — 0.1$ 


•«« «*•*••• 63f5?! 


*“•* 27 •Ojf 

•mm J> oC/> 

















PROPELLAHTS—FOREIGN 


Japa nese Pro p el lants 

Japanese propellants used during World War II were restricted 
almost exclusively to single-base types on account of the 
scarcity of glycerin end glycerin substitutes (glycols). Only 
a rew double-base propellents were produced. Examplea of 
Japanese propellant corqpositione are given below: 

Sinjcle-Base Sixijtl e-Base Double-Base 
Nitrocellulose——'— 5^*2^--—'— 92. £$ —— 72.0$ 
Nitroglycerin——— ••• — — ... ——— 19,5% 

Dinitrctoluene-- 5 , 5 % —-—- *>,0$- ... 

Tirs——————— ——— 2*0% •»—— . . . 

Potassium Nitrate—— ., • s$ 

Graphite—0*3 jo —— ... «"»— 

Diphenylamine——<— 1.0% —— 0.5% — — ... 

as-Diphenyluroa——- ••* —- • 6.0% 

Soviet Propellants (Metalel’nyye vzryvcliatyye voshchestva) 

Soviet propellants are of the standard single- and double¬ 
base types, and are similar to those in use in other 
countries. Before World War II, only single-base propel¬ 
lants were in use<> Since then, single-base types have 
been limited to small arms ammunition and some artillery 
ejcromnition, while double-base types have been used in 
artillery ammunition and rockets. The Soviet Union has 
not used any triple-base propellants or any glycerin 
substitutes, Examples of Soviet propellant compositions 
are given below: 


* 


Nitrocellulose— 

Graphite-—- 

Camphor-—.» 
Piphenylamine—— 


Single-Base, Artillery Single-Base, 3AA 

98.^—f?3 — 9B.rt — f g W - 

,,, —- ,,* - ... —— 0 , 5 % 

,,, —— ,,, — ,,, —— 0 . 8 $ 

1 . 1 $- 0.7$-1.3$- 2 . 0 $ 


Double-Base, Antitank 
Nitrocellulose—— 6 U.h$ 

Nitroglycerin-— 20.8$ 

Dinitrotoluene—*■«— 3.9% 
Graphite*^—————— — 0.3$ 

Petroleum Jelly— 2,6$ 

Centralite-- 1 . 3 $ 

as-Dlphenyluvee—— 6.7$ 


#•«•*** 
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PTX-1 


Alternate Nomenclature: 
'fione ~~ 

Compasit1on t 

Cyclenlte——« 3056 
Tetryl— ——— 5-0^ 
TOT----— 2C% 


Characteristics t 

*!2”1 i .3 & light yellow, cast-loaded explosive which melts 
(eutecticaliy) at 67°C. It does not react with aluminum or 
mild steel. It is roughly twice as sensitive to intact as 
TNT and may explode from the intact of a rifle bullet. It 
is nonhygroscopic and stable in storage. 

Manufacture ? 

PtTX-1 may be prepared by adding wet cyclonite to melted 
tetrytol U0/60. The mixture is heated and stirred until 
all water is evaporated and the composition is uniform. 

PTX-1 may also be prepared by adding tetryl to composition £. 


Uses ? 

PTX-1 may be employed In land mines and for demolition 
charges. 

Commentaa 

-TO-1 is an experimental explosive designed to overcome, the 

sensitivity of tstrytol and its tendency to exude. 


W##** 


PTI-2 

Alternate Nomenclature? 
-U5ne- 

Composition ? 

Cyclonite-—- MjS-hljS 
PETN 28/S-2 &% 

TOT-282-33* 


Characteristic a ? 

tTX-2 is a dirty white to light buff, eae 4, ■-.!./* dt'd explosive 
which me^te (eutectically) at 7$°C, It ir- much more 
sensitive to impact than TNT, more so that PTI-l* It is, 
however* less sensitive to rifle bullet impart than PTX-1. 
It is nonhygroscopic. 
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PTX-2 


Manufacture i 

PT\-2 may fc© prepared by adding wet cyclonite to melted 
pentolite (30/70)• The mixture is heated and stirred until 
all water is evaporated and the composition is uniform. 

PTX-2 may also be prepare* by adding wet PETN to composition B. 


Uses: 

PTX-2 may be employed in shaped charge and fragmentation 
shells. 

Commit ai t 

" TTX-? is 9n experimental explosive designed to overcome 
the sensitivity of pentollte. 


M WV U * t 


m-u 

Alternate Nomenclature ! 

None 

Composition! 

Cyclonite- 90 to 92* 

Polyvinyl Acetate—— 8 to 6* 

Bibutylphthalate—— 2 to .2* 

Characteristics t 

?VA-h is a white, prise-loaded or extruded explosive. It will 
explode when subjected to a temperature of 375°C for five 
seconds* It is quite sensitive to Impact and will be affected 
by a rifle bullet 80* of the time* It ie alightly hygroscopic* 

Manufacture : 

A solution of polyvinyl acetate and dibutylphtbalate in 
acetone ie added to a hot water slurry of cyclonite* The 
resulting FVA-1* is stirred for uniformity of composition* 


Usest 


PVA-4, a seai-plastio composition, is suitable for use as 
a demolition charge explosive* 


Comments : 

PVA-U of 90* cyolonite was originally prepared by Canada* 


***** 


/YR0CELLUL0S3 


Seo NITROCELLULOSE 
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PYROCOLLom® 


PIROC0LLODI0N 


Seo NITROCELLULOSE 




FYROCOTTON 


See NITROCELLULOSE 




pxronite 


See TETRIL 




PYROXYLIN 


See NITROCELLULOSE 

t 



MWI1 U M 

RDX 


See CICLONITE 



UMMUU 

NH Mini 

RED CROWN (aeries) 


See PERMISSIBLE EXPLOSIVE 



*»*«*» 

RED H (series) 


See PERMISSIBLE EXPLOSIVE 

|! U «/ •* U 

) 

RIPE 


Alternate Nomenclaturet 
Mono 



Compositionj 

Cyclor Ite— 

Gulf Crown E Oil-— 

8 # 

1 # 
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RIPE 


Ch aracteristics : 

aiPE is a white, hand-tamped explosive, Its strength is sows 
lOjC greater than that of TNI'. It is practically nonhygroscopicc 

Manufactu re: . . . 

RIPE is very eimply manufactured through c mechanical mixing 

of the eyclonite and. oil* 


Uses : 

RIPE is used as a plastic demolition explosive* 


***** 

ROCKET PROPELLANT See SOLID ROCKET PROPELLANT 


***** 


RUSSIAN ALLOT 

Alternate Ncmsnclatura : Por^i^n Nomencl a ture s 

The "entry is "given in the Japanese: ""Tjtaayaka 
English equivalent of the Russian: Rualdi splav 
Russian nomenclature; there 
is no corresponding U.S. 
explosive* 

Composition : 

Russian Japanese 

Picric Acid--——“55 -— 5C'/ Or 4o£ 

Dinitrohftphthalene— h&»$% ——- 5ojC 20$ 

Comments : 

Russian elloy is an explosive comifusition which has betas 
used py the Soviet Union as a bursting charge in land nines, 
bombs, and artillery ammunition, and by Japan during World 
War II as a bursting charge in artillery ammunition*. 


***** 


RUSSIAN MIXTURE 

Alternate Nomenclature : Foreign Nomencl*„u -\t 

ihe entry Is given in the Rus sian : Anw ^ntb‘1, rus shay? 
English equivalent of the ernes * 

Russia). nomenclature; there 
is no corresponding U.S. 
axploe* 
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RUSSIAN MIXTURE 


Composition * 

Ammonium Nitrate——— !>C£ 

Trinit-roxylene-——- 224 
Comment s: 

Russian mixture is a Soviet explosive composition. Its 
uses a. v ; not known, but it may be used as a bursting charge 
or a demolition explosive. Because «rf * Is ammonium nitrate 
content, it is hygroscopic and therefore not entirely 
satisfactory. 


**»a* 


SAFETY EXPLOSIVE 


See PERMISSIBLE EXPLOSIVE 


WHHHt 


SHOAN B1KUYAKU 


See also Foreign Nomenclature under DYNAMITE 


Alternate Nomenclature ; 
None 


Foreign Nomoaclature i 

The entry is given in the 

Japanese nomenclature) there 
Is no corresponding U.S. 
explosive. 


Composition * 

Ammonium Nitrate —— 794 

Dinitromphthalene-— lcjC 

Sodium Chloride—-— lCj6 

Sawdust—————— U? 


Comments * 

sSoan bakuyaka is a Japanese explosive composition which 
was used during World War II in demolition charges. 
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SILVER AZIDE 


SILVER AZIDE 


See also AZIDES 


Alternate Nomenclature: 
Ffcnc 


Foreign Nomsnclature i 

French: Azoture cV argent, 

altruie d* urgent 
German: Silberazid 

Italian: Acido d'argento, 

azoindde d’argento 
Spaiilihi Acido de plat a, 

nitruro de plata 


Composition : 

~' Agflji -- chemical confound containing the following percentages 
by weight of the elener ‘,s: Silver—— 72.QS6 

Nitrogen-— 28.0^ 


Characteristics : 

Silver azide is a white to gray, press-loaded explosive 
melting at 2‘>1°C V It will detonate whan exposed to a 
temperature of 290°C for five seconds. Like lead aside, 
silver azide contains no oxygen and detonation involves no 
combustion. It is non-volatile and practicelly nonhygre- 
scopic. It is somewhat more sensitive than lead azide. 

Like lead azide, silva* azide is storsd wet. 

Manufacture : 

resolution of sodium azide is added slowly to a solution of 
silver nitrate which is boing vapidly stirred. The resulting 
silver azide precipitate is filtered out or solutions 


Silver azide may be used as an, initiating explosive, although 
its use thus far has been very lindtedr. 


***** 

SINGLE-BASE CQLLOIDED PROPELLANT See SINGLE-BASE SMOKELESS PROPELLANT 

-WMUM M 

w* HirJr 


SINGLE-BASE POWDER 


See SINOLE-BASE SMOKELESS PROPELLANT 






SINGLE-BASE SMOKE¬ 
LESS PROPELLANT 


SINGLE-BASE SMOKELESS PROPELLANT See also GUNCOTTON, NITROCELLULOSE, 

PROPELLANTS- -FOREIGN, SMOKELESS 
PROPELLANT, and specific types 
listed, under Composition below 


Alternate Noroenclatures 

Single-^aae Colloided 
Propexlant 
Single-Base Powder 


Fc£c?ign Nomenclature t 

British: N*C *T • (Nitrocellulose, 

Tubular) 

Russian* Pirokailinovyye 
porokh 

Spanish* P61vora do base dnica, 

p&Lvora nitroceluldsica 


Composition * 

Single-base propellant? contain nitrocellulose as their 
principal ingredient* In addition they contain a etabiiiaer, 
and also may contain inorganic nitrates, nitrocompounds, 
and non-explosive materials such as metallic salts, metals, 
carbohydrates, and dyes* 

Single-base propellants can be grouped into the following 
types* 

Pyrooellulose (powder) 

E* C» Powdecr 

Flashless and Smokeless Cosp03itiona 
Small Arms Propellant 

Each of the above is discussed under a separate entry* Fsr 
foreign composition?- see PROPELLANTS—FOREIGN• 

Characteristics i 

Single-base propellants usually are amber, brown, or black 
in color and are manufactured In as many forms as double¬ 
base propellants, i.e*, flakes, strips, sheets, spheres, 
pellets, tubes, and perforated cylindrical grains (normally 
with one or seven perforations)* The amount of energy and 
gas liberated by single-base propellants is determined by the 
degree of nitration (as measured by the nitrogen content)* 
Single-base propellants «u*a inherently unstable, and 
stabilisers are required to bring the stability of these 
propellants up to practical limits. These propellants are 
more difficult to stabilise than are double-base propellants* 
Singls-baac propellants are hygroscopic j the presence or 
moisture in the propellant will change the smile velocity 
and thus the predictable accuracy of projectiles* 
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SINGLE-BASE SMOKELESS PROPELLANT 


Nitrocellulose is first compressed tc squeeze out a portion 
of excess waters It is then impregnated with alcohol which- 
displaces the remaining water and dehydrates the »?sikeriai. 
The resulting dehydratec block is broker. and rdxod with 
ether to form a colloid. At this stage the stabiliser# 
usually dtphsnylaiiiine, is added. The colloid is again 
pressed into a block and is forced a “m^troni 

press" where it emerges in strands similar in appearance 
and site to macaroni. The colloid is re-blocked as long 
perforated tubes (if this is the form desired). The grains 
undergo a solvent recovery process (to collect ether and 
alcohol) and are dried. 


Uses* 

Single-base propellants have been used in meat types of 
ammunition. However, many propellant requirements are 
better filled by double-base propellants, and single-base 
propellants have been replaced by double-base types in 
many applications. In countries where nitroglycerin is in 
very short supply, single-base propellants may be used in 
ammunition with passable results. 

Consents t 

Since single-base propellants are colloids and not powders, 
the use of the phrase "single-base powder" is not correct. 
The term "single-base cdlloided propellant" for these 
propellants le coming into increasingly vide usage sinco 
it is mere accurate in its description (the propellants 
are not completely smokeless)• 


***** 


SHALL ARMS PROPELLANT See al*o SIN3LS-LASB SMOKELESS 

PROPELLANT 


A ltern ate N omenclature t 
Hone 

Composition ; 

Since small arms propellants are a type of single-btae 
propellant, they all contain nitrocellulose as their 
principal ingredient, plus varying amounts of stabilisrrs 
and other non-explosive ingredients. Typical compositions 
are listed below; 
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SMALT, ARMS PROPELLANT 


IMR I XI IXX IV 

Nitrocellulose-9?71& a — 99 . 3%° — 98.32 b — 99*02® —» 987952 d 

99*62 

Ttn=---- -— ?e02 — ttt ..l tmm*. ——— »«* 

Potassium Sulfate******* «* * •****• ... 1.02 *»— • •» — ... 

Dipiitji»ylairi.ne —0»62 —- 0*72 0*72 —“** 1*02 *•*••* 1»0£2 

o.i*2 

a; 3.152 nitrogen 
*>13.152 or 13*252 nitrogen 
c 13*102 nitrogen minimum 
d 12.952 nitrogen 

To all the above compositions, a glaze of graphite and a 
coating of dinitrotoluene is applied to the grains* 

Characteristics : 

Smokeless propellants for small uTiss srs us,tally glazed with 
graphite to facilitate machine loading arid to pi-event the 
accumulations of large charges of static electricity* Small 
arms propellants have a black polished appearance. They 
have a high order of stability and are particularly resistant 
to the effects of moisture because of the dinitrotoluene 
coating. Since the propellant grains are small t they 
ignite more readily and burn mere freely than artillery 
propellants. However, when moisture is present or abnormal 
temperatures prevail, the small grains are subject to 
more rapid deterioration than the larger grains. Many 
small arms propellants are nearly as sensitive to friction 
as black powder. 

Manufacture and Uses; 

' See CHiE-SaS® fMOKELESS PROPELLANT 




SMOKELESS PROPELLANT See also COMPOSITE PROPELLANT, DOUBLE- 

BASE SMOKELESS PROPELLANT, SINGLE- 
BASE SMOKELESS PROPELLANT, TRIPLE- 
BASE SMOKELESS PROPELLANT 

Alternate Nomenclature t Foreign Nomenclature t 

ColiLoided Propellent Russian: Bez^ymnyi porokh 

Smokeless Powder 
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SMOKELESS T'ROPELLfM’ 


Comments : 

Smokeless propellants may be divided into four classes: 
Single-Base Smokeless Propellant 
Double-5aso Smokeless Propellant 
Triple-Base Smokeless Propellant, 

Composite Propellant 

Entrie under the above headings give specific details on 
Composition, Chsracteristi cs. Manufa cture, and Uses , 

All smokeless propellants with the exception of composite 
propellants contain nitrocellulose as one of the ’’bases." 
Single-base propellants have nitrocellulose as their active 
explosive; double-base propellants contain nitrocellulose 
and nitroglycerin as the two bases; and triple-base 
propellants contain nitrocellulose; nitroglycerin, and 
nitroguanidine. Triple-base propellants hsve :*ftsn beett 
treated as a type of double-base propellants; however, 
these propellants contain three active explosives in their 
composition and their charact ariatics differ considerably 
from the characteristics of double-b&66 propellants. They 
are, therefore, properly treated as a separate class of 
propellants. 


Smokelwati propellants have replaced black powder in all but 
the crudest propellant applications. They are used in all 
types of infantry and artillery ammunition and in many 
types of rocket motors. 


The ters tt cellcided Sot 


ivi &miv<«!X9ss propajuajros 19 

coming into increasingly wiou usage since it is mere accurate 
in its description than is the term "smokeless propellant" 
(these propellants are colloids and they are not completely 
smokeless). 


wWirir 


SOLID ROCKET PROPELLANT 

Alternate Nomenclature : 

Rone 

Composition » 

SoTTdTrocket propellents may utilise a number of compounds, 
suae of which are classified Confidential or abovr? when 
used In propellant applications. In ge^er i # all solid 
rocket propellants contain a fuel and tut oi.Viiser in the 
proper proportions for sustained combustion. 


SOLID ROCKET PRO¬ 
PELLANT 


Solid rocket propellants may he divided into threo categories * 
dou'ole-base smokeless propellants, composite propellants, 
and cast perchlorate propellants. 1’he first two are 
discussed under individual entries. Examples of United 
states cast perchlorate propellants are listed below* 

.4f T-l*l (Asphalt Case Perchlorate) 

Potassium Perchlorate—————- 76*$% 

AN-507 (Resin Base Perchlorate) 

Ammonium Perchlorate---------—- 75% 

Fuel--—- 2h»S2$% (50% A-10 polyester 1 resin, 

$0% styrene) 

Additives---———«-- 0.1752* 

Thiokol (Rubber Base Perchlorate) 

Ammonium Perchlorate—————— 21.15# 

Potassium Perchlorate————— i*7»12# 

Polysulfi.de Rubber (Thiokol)—— 28*8$% 

Additives—— ———— ——— 2.88/6 

Characterintics * 

Solid rocket prcpellants have a wide range of characteristics, 
depending upon the individual compositions. While the Ideal 
rocket propellant has not yet been developed, its charac¬ 
teristics have been established as follows: 

a. Uniform ignition and burning 

b. Wall -defined, repreduceahle, and approximately constant 

burning sut Tare 

c. Reproduceable composition with a constant hoat of 

explosion 

d. Nonhygroscopicity 

e. Procurable in grains having widely varying burning 

times, either by changes in composition or structure 

f. Adequate mechanical properties 

g. High performance 

h. Smokelessness 
1. Stability 

j. Not affected by temperature; variations 
Manufact ure* 

We'iaanufacture of double-base and composite propellants is 
discussed under individual entries. Perchlorate propellants 
In general are the easiest of all solid propellants to 
manufacture. The oxidizer, pulverized into an extremely 
fine powder, is added to the fuel, whioi la.* b^en previously 
melted. The mixture is stirred, cast, and allowed to cool. 
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SOLID iiCXJKET PROPELLANT 


Cjses t 

It is apparent from their name that solid rocket, propellants 
are used for rockets and missiles* 

Comments ; 

Solid rocket propellants are coming into increasing usage 
because of their major advantages over liquid propellants, 

i.e-,, vheir generally good storage characteristics and 
their ease of handling. However* dil/ieulties In obtaining 
required characteristics such as uniform burning time 
has limited the full utilisation of their advantages. 




SOLVENTLESS PROPELLANT or 
POWDER 


STARCH NITRATE 


See DOUBLE-BASE SM0KE1&S3 
PROPELLANT 

See NXTROSTARCH 


■MHHHC- 


STRAIGHT DxNAHlTE 34-9 also DYNAMITE, MILITARY DYNAMITE, 

NITROGLYCERIN 

Alternate Nomenclature ! Foreign Nomenclature s 

Dynamite too. 1 . See DINA HITE • 

See Composition below 

Co mposition ! 

Straight dynamites can be subdivided into "dynamite? with 
inactive base (Quhr dynamites)* and "dynamitss with active 
base (Extra <fynaxrit.es)o B Representative ccs^positdons are 
given balowj 


Inactive Base 

Nitroglycerin———-— 75^ ) Rarely, the composition may include 
Kieselguhr————— 2$% ) some nitrocellulose. 

A otive Base (U.S.) 

Nitroglycerin————— kO$ , i?*ay also be wide 

Sodium Nitrate— --— ldi to h$% approx ) with ammonium 

Wood M* ial—--12 to 15/S approx ) nitrate, giving 

CalciuM Carbonate——— 1 to yf> approx ) ammonia dynamites. 
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STRAIGHT IOHAMITB 


Am monia Dynamite with Active Base (French AmmcnqynaGite) 
Ammonium titrate—" —— 

Nitroglycerin———— UQfc 
Wood or Cereal Meal—~ 1QS 
Sodium Nitrate—— & 

Low-freezing straight dyuamites (sec LOW-FREEZING AND NON- 
TREEZi: I DYNAMITES) have conpositions in which the nitro¬ 
glycerin is replaced by nitrated mixtures of glycerin and 
2 jLv;'. nr c.r p" 'rr!MT-5« (eec NITRATE)• 


Charanteriatics t 

Inactive base ~ Dynamites with inactive base ore reddish- 
yellow to brownish yellow, and almost white when frozen. 

They resemble fresh earth in that they are a enr.ably-plastic 
mass.* They are nonhygroscopic. Normally they will freeze 
at 10°C; when frozen they are less sensitive than the plastic 
material ♦ If made from nitrocellulose which has been fully 
stabilized, dynamites with inactive base are completely 
stable, even at tropical temperatures. Their sensitivity 
to shock and friction is not quite as high as that of 
nitroglycerin] they are also less brisant than viitro- 
plvoerj.n. HnwAVAr ; these dynamites will detonate when 
hit by ft rifle bullet. They are more sensitive than othe‘ r 
types of dynamites. 

Active bare — Dynamites with active base are greasy powders 
which are loose and moist. The ammonia dynamites (varieties 
containing aramonium nitrate) are especially strong but have 
the disadvantage of high hygrosoopicity* Sodium nitrate 
also lands its characteristics of fcygroecopicity to those 
dynamites. Other characteristics are similar to dynamites 
with inactive base. 

Manufacture ! 

Straight dynamites are manufactured by mixing nitroglycerin 
with kieselguhr (ir. the case of Inactive base) or other 
absorbent material (in the case of active baso). The 
mixing is dona by shovel or by hand and the resulting 
material is screened to insure couplet© uniformity and 
fine graining. 


Since straight dynamites aro fast and shattering when 
detonated, they are used where a "quick" explosive is 
desired. Such uses include underwater blasting (excluding 
ammonia dynamites), steel demolition work, and tho priming 
o£ deep-well blasting gelatins* Dynamites ».duu Inactive 
baso or a practically non-existent in tho Uni ;ed States 
today; they have been replaced by active keye types and 
are used only as a basis of comparison for other types of 
dynamitoo. 
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STRAIGHT DYNAMITE 


Comments ; 

The terminology for^stxaight dynamites has not met with 
consistent usage* The term "dynamite" often is used to 
refer only to dynamites with active and inactive bases 
(i.e«, straight dynamit-'o) , whereas it is more properly 
used to refer to the entire dynamite class of explosives* 
The; term "straight dynamite" has been used in the United 
Stages to refer to dynamites with active base] the term 
is correctly used, however, to include all of tho dynamites 
discussed in this entry. The term "dynamite no. 1" is 
popularly used in the United States as an alternate name 
for dynamites with inactive base. 




SUCR0S3 OCTOWITRATE See SUGAR NITRATE 


A JT h O A 


SUGAR NITRATE 

Alternate Nomenclature! 



The following sugar nitrates have been found to exhibit 
explosives characteristics t 

Arabihose Totranitrate (Nitroarabinoae)— C^HgOfCWOg)^ or 

Oittcose Pentanit-rate (Nitroglueoae)—— C^OCOFOcir or 

W5°16 4 ' 5 

Lactose Hexanitrate--—-- C 12 H 16 0, ' 0 N 0 2^6 or 

c 12 % 6 n 6°23 . fc * 

Lactose Octonitrata (Nitrolaetcse)------ Ci^In.O^fGHG-jo tv 

OWi lU N £ 0 27 3 2 8 

Maltoae Octonl 

u Vizhhty 0 ?/ 

Mannose Fenian 

Bucrose^^tonitrate (Nitrosucrose)-—»•—- f~ o H ) ) 1 0 ,(QN 0 o )n or 

W8°27 1 3 2 8 


trate (Mitranaltose)--—— or 

itratc (Nitraaannose )-*■—- C^HyOCCHOg)^ or 


Many othor aug^r nitrates h**ve been prep.*.' red, but they i»av* 
no importance as explosives. 








SUGAR NITRATES 


V faittoy Au .•■>,,.■■,«■>-■■.S ., -..i—... . 




, i. ifciiJ. Ai, Ai ,-J ■ >. wi 


w' - J. « 


C haracteristics ? 

Sugar nitrates appear as colorless or white crystals* They 
melt at comparatively lew temperatures, raffing from BO* to 
165°C* In a molten stats, they arc sticky and raaicousj 
upon cooling, they do not crystallize easily or rapidly. 

In this, they resemble the sugars from which they are produced. 
Sugar nitrates are inherently unstable. Compounds mads from 
them arc far less stable than nitroglycerin unisre s 
stabilizer (normally diphenylaroine) is added. 

manufacture ; 

Sugar of the required type is dissolved in concentrated 
nitric acid. Concentrated sulfuric acid is added drop by 
drop, and the sugar nitrate will crystallize out of solution. 


Uaea t 

Sugar nitrates are utilized in explosives as substitut.ee 
for nitroglycerin. Sucrose octonitrate has be .'in used :ln 
the United States in mixtures with nitroglycerin for the 
manufacture of w nitrohydrene n (82-86;? nitroglycerin, 

1);-1 flf. sucrose octonitrate). which has functioned as a 
non-freezing dynamite. Mixtures of glucose pentanitrate 
and nitroglycerin, and lactose octonitrate and nitroglycerin 
hero also been prepared. These mixtures are similar to 
nitroglycerin in explosive strength, but are difficult to 
stabilize. 

Comments t 

since sugar nitrates are uaad in explosives only as 
substitutes for nitroglycerin, the extont of their use 
djpeuua entirely upon the degree of scarcity of glycerin 
and their cost of produ-oion. At best, a aufar nitrate 
will replace only lU to 13$ of nitroglycerin in an 
explosive compound; the incr^aoGu n ssd for nitric add 
to manufacture sugar nitrates makes their use a saving of 
dubious value. 


***** 


S2M-TR1NITR0T0LUME Sea TRINITROTOLUENE 

•frtHttt* 

T“9 Sea COMPOSITION 1-? 

■U-iiy u u 
n 
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TECH 


TEQN 

Alternate Komencl&tnrs ; 

SKt^Tona^yceddlnitrato 

#* * ' ‘ - 

Composit ion* 

mm chemical compound containing the following 
percentages by weight of the elements* Carbon—— 29,9% 

HjrdPogw»»«“ 5*u$ 
Nitrogen— 11.7$ 

0u^gcu——— 53*0$ 

Characteristicst 

fcfiON iz a liquid c Ground with a melting point of 
it will exploits when subjected to a tender at ore of 223°C 
for five seconds* It is less sensitive to impact than TOT. 
and is unaffected by friction tests. It is, however, 
volatile. 

Manufacture * 

PoriHed triettolcneglycol is nitrated (at a temperature 
of 0° t and then poured over water and extracted three 

tines with ether * The extract is washed first with water 
and then with a sodium bicarbonate solution. The product 
is dried by removing water and ether. 


Pees * 

TEGS has been used ms an ingredient of rocket and double¬ 
base propellants, especially, by the Hermans during World 
War II. 

COuiiiPufcB * 

fEa quantity production of VBfM still presents sons difficulties 
and its use in propellantoconpositions is being replaced by 
other liquid nitrates. 


TM'RACBJS 

Alternate Nomenclature* Foreign Nomenclature* 

ij-gu«ny!l-(nitrosoaainogua»jyI} « Soviet* Tetratsin 
1-tetrasene 


Composition* 

^JOr*MH).NH.NH.N*».C(*NH).NH.NH.NO or GgHgN-.O — chemical 
confound containing the following percentages *i>;- weight of 
the elementsr Carbon——— 12.77$ 

Hydrogen— 1*,28$ 

Nitrogen— 7k*W»$ 

Oxygen— 8.51$ 
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THPRACERli 


Characteristic s t 

Totracene is a colorless or pale yells 7 .#, fluffy, press- 
loaded material which malts with explosive violence at 
from lb, C° to l6tt c w 2i> will explode when subjected to a 
temperature of l60°C for five seconds# Tetracene is 
slightly Hygroscopic, While it is stable at tenperaturos of 
7$°C and under, it will deco-pose at hi $w>r temperatures, 
the decomposition rate ir.eraa"ing rapidly as the 
temperatore increases, Tetracene is somewhat mors sensitive 
than meinric fulminate. It detonates readily from 
exposure to flame. Its explosion temperature is relatively 
low and makes it useful in priming compositions. 

M anufacture ; 

Tetracene may be prepared by dissolving aminoguanidine 
carbonate in a mixture of glacial acetic acid (pure acid) 
and water-. After the solution has been filtered and 
cooled, solid sodium nitrite is added# The tetracene 
precipitates, and is collected and washed. 

Uses * 

Tetracene is used either as an ingredient of priming 
compositions or as an intermediate booster. It is not 
used to Initiate the detonation of high explosives since 
it will not detonate TNT, and will detonate PSTN and 
tetr; 7 ! only if the tetracecc is impressed. 


***** 


fHfxmr> it Tmn 
imAUKUAifl 


See TGTRXL 


***** 


TEiRANITftOANILINE 


See also AROMATIC SUlfcO CQMPOnSDS 


Alternate Nomenclature* 

«—tht--- 


aosltlom 

" or C 6 H 3 H 5 0 q — chemical compound containing the 

following percentages'^)}- weight of the elements* 

Carbon- 26,385? 

hydrogen—— 1.11/ 

Nitrogen—— 2 5«6i}/ 

Oxygen—* — 1*6,87/ 
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TmUMmCLtolMHF, 


Characteristics : 

Tetranitroaniline is a greenish yellow to olive green 
crystalline material which melts at from £10° to 21$°C 
with decomposition* It does not react with metals, 
Tetranitroaniline is ncnhygrosicopic, and completely stable 
in dry storage. However, longterm exposure to moisture 
tends to promote hydrolysis cf the confound. Tetra- ' 
nitroMiUj.no is more sensitive to irnpevt ana friction than 
TNT, It 1 readily detonated by the penetration of a rifle 
bullet. It is one of the strongest hign explosives, being 
about stronger than TNT, 

Manufacture : . 

Benzene, reacted with mixed acid, is nitrated to dlnitrobenzena. 
which is converted to metanitroanillne by treatment with 
a sodium sulfida solution * Metanitroanillne is convert'd 
to metanitroanillne sulfate by being reacted with sul/uric 
acid. The sulfate, in turn, is nitrated to tetranitroaniline 
by reacting it with strong mixed acid. 


Uses : 

Tetranitroaniline has been used as an ingredient of cheap, 
relatively insensitive blasting explosives, so as to 
increase both explosive strength and sensitivity to detonation. 
It has also been used as a partial substitute for mercuric 
fulminate in commercial blasting caps or electric detonators, 
and, by the Soviet Union, as a booster charge in ammunition. 

It is not used as a military berating charge* 

Comments : 

Tetranitroaniline is eonajderably more expensive to produce 
then is TNT. For this reason, and because of its high 
sensitivity, it is not suitable as a military bursting 
ohargo* Although the addition of as little as $% paraffin 
or 2$% dinitrobenzene would reduce the sensitivity of 
tetranitroaniline to manageable proportions, such additions 
would reduce the compound's explosive strength to a point 
making impracticable its use as a military high explosive. 
Tetranitroaniline is not to be confused with trlnitroenlline, 
which is a different chemical compound. 


***** 


TBTRANITROERYTHRITOL See PSTN 

M UUUM 


TJ^UNITaCMIJTirCLANIlT. IS Sec TKTRYL 

U-M » UM 
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TETRANITROTETRAZA- 

CYCLE-OCTANE 


"ETRANTTR0TETRAZACYCL3-0CrANE See HKX 

ki ii fci ti ki 

innrlnr 


TETRYL 


See also AROMATIC HITRO COMPOUNDS 


Alternate Nr :enclature : 

PyronTte 

Tetr&lite 

Triuitrophenylmethyi - 
nitramlne 

(Formerly also Tetranitro- 
methylaniline) 


Foreign Nome nclature : 

BritiCS!:" " <3 e (Composition, exploding) 
French; Tetryl 

German: Tetryl 

Italian: Tetrile, Tetri’! 

Japanese: Meiayaku 
Russian: Tetril 

Spanish: Tetranitrometil- 

anilins, Tetryl 


Compositi on: 

65 H 2 (Mo^)(NCH 3 NO 2 ) or CyH^N^Oo — chemical compound containing 
the rollofiing percentages'by weight of the elements: 

Carbon-—— 29*28# 

Hydrogen— 1.7 p# 

Nitrogen— 2l**39# 

Oxygen—— 4 WB# 

Characteristics : 

Tetryl isa colorless or yellow, crystalline, press-loaded 
material which melts at between 129° and 130 °Co It will 
igrdts when subjected to a temperature of 257°C for five 
seconds* Tetryl does not react with metals* It is only 
slightly hygroscopic, but the presence of even a slight 
amount of moisture will reduoe its effectiveness* Tetryl 
is more sensitive to shock and friction than TNT* It is 
easily detonated by penetration of a rifle bullet* It is 
completely stable at temperatures of 120°C and under* 

Manufacture : 

’ feenzene le treated with mixed aoid, and the rosuiting 
nitrobenzene is reduced to aniline by treatment with iron 
filings and hydrochloric acid. The aniline is combined with 
methyl alcohol (wood alcohol) by heating under pressure in 
the presence of sulfuric acid or iodine* The resulting 
dimethylaniline is dissolved In sulfuric acid and the 
solution is treated with mixed acid* The tetryl pi*eeiplthtes, 
and is boiled, ground, re-boiled, and dried* 
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rmiL 


Totryl is universally used as a booster* rarely as a bursting 
charge, and in the manufacture of tetrytol (see entry)* It 
is also -.(s«d l,?,s5 extensively in military and commercial 
detonators, as a partial substitute for mercuric fulminate 
chargee by being pressed into tM bottom of tbe detonator 
she'll and covered with a email priming charge of fulminate* 




•XSiHYTOL 


Alternate Nomenclature t Foreign Nomenclature ! 

None Russian! Tetritol 

Composition ! 

ieirytol is a composition containing varying proportions of 
tetryl and TNT* The following compositions are typical! 

Tetryl--80{*- 7555 — 7055 - 

m ---2055 —— 2$% - 3055 - 3555 

Characteristics t 

iCetrytoi is a light yellow to buff, oast-loaded, solid which 
melts at 68°C. The compositions listed above will ignite 
vheh' subj&fctefl' tottherfoilcvtng’ temperatures for five seconds! 
80/20 tetrytol—290°Cj 75/25 tetrytol—310°3j 70/30 tetrytol— 

320°Cj and 65/35 tetrytol—325°C* Dry tetrytcl wi.’-l slightly 
affect magnesltmi'nluminuia alloy* Wet tetrytol will affect 
copper, brass, aluminum, magnesium, magnesium-aluminum alloy, 
mild steal, and. mild steel plated with cadmium, copper, sine, 
or nickel* Tetrytol is practically nonhygroscopic is that 
it absorbs only 0*0255 moisture when exposed to an atmosphere 
of 9055 relative humidity at 30°G* Its sensitivity Vi impact, 
shock, heat, and initiation is intermediate between that of 
TNT and that of tetryl* It is more brlsant than TNT and less 
brisant than tetryl* It is entirely stable in storage at 
65 °C and under. Higher temperatures, however, cause some 
exudation and distortion of shape* 

Manufacture ! 

la heat id until it has molted and its temperature ;ls 
slightly above 100°C. Tetryl is added and the tuwperaturc 
is decreased until the proper viscosity for pouring is 
obtained* Fart of the tetryl dissolves in the TNI 1 ; the 
remainder forms a simple mixture with the molten Zxfi 


Pass 1 

Tetrytol Is used m a demolition explosive, a bursting 
charge for sdnait, and In the bursting tubes of chemical 
shells. 
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THA 


TM 


See TETRANITRQANILINE 


TNP 


So,; PICRIC ACID 


■fcwVr** 


IKPH See also ARGKATIC NITRO CCMPODNBS 

Altornate Nomenclature* 

Ethyl Picrate 

Trinitrophenetole 

Trinltrophenylethylether 

Composition > 

C 5 H 2 (NO?or CqH^N^O^ — chemical compound containing 
the following'percentages by weight of the elegantse 
Carbon——— 39.81# 

Hydrogen-— 2.92* 

Nitrogen-17.1*?* 

Oxygen—— 39.81* 

Characteristics t 

' " TJlPrf is a cast-loaded explosive material with a melting point 
of 78*3°C. It is similar to TOT in power and can be. succisbs- 
fully maxed with cyclorite and aawonium nitrate for other 
explosives* However, it is more sensitive to handle than 
3HT, and is mors complicated and expensive than TNT to 
manufacture. 


Uses* 

TNPH normally is used as a component in booster and 
bursting charge compositions. It has been proposed* hcfrover, 
as & bursting charge in French ammunition where serious 
toluene shortages have required the development of 
TNT substitutes. 

Comments * 

IHFh is of value as a high explosive only in cases where 
TNT substitutes are required. In other ca»ea, its manufac¬ 
turing and sensitivity disadvantages outweigh its useful¬ 
ness except as an ingredient In explosive ccwrwaitions. 


«•*##* 
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r» * 

TRT 

TNT See TR3K ITROTQLtTENE 


TOUTS 


See TSIil ITRGTOLUKNE 

a*#** 


TOEPEX 

Alternate Nomenclatures 



TNT-— 10* 

Aluminum—«—— 18* 


Foreign Nomenclature t 

Swedish i Hsxotonal (Brand name 

used, by Bcrws of 
Sweden) 


Slight variations in the percentage of Ingredients has 
resulted in the following types) 


To rpex I 

Cyclonite— 

twt- yt% -- 

ATdnd.n<.W-**—~— 18* —-- 
Beeswax——— • • • — ■ 



Characteristics t 

” forpex is a eiiver^-vhite, oast-loaded explosive material* 
It will detonate when subjected to a temperature of 260% 
for five seconds* It reacts slightly vlfcb brass, Torpex 
la nonhygroscopic when exposed to an atmosphere of 90 * 
relative humidity at 30°C* It is more sensitive to Impact 
than comporition B, and ie readily detonated by the pene¬ 
tration of a rifle bullet. It ie (tore brleant than TNT, 
but less brisant. than oyclonite* Torpex has a high order 
of stability; it has been stored for 13 months at 65°0 
without change* However, slight traces of moisture in the 
composition will reovlt in the liberation of gases which may 
rupture the ammunition component it fills and which win 
increaao tbo sensitivity of the torpex to shook* 


Manufacture ? 

IS'J? ia heated until it has melted and its temperature la 
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TORPEX 


about 100°C» Slightly wet cyclontte is addnd slowly, and 
miring and heating are continued until all moisture has bean 
removed* Grained aluminum is added and stirring is contincwd 
Until a uniform mixture results. The temperature of the 
mixture is decreased until, the proper viscosity ff?r pouring 
in oW*-*? 3.TiS?? r 


Uses : 

Toi^ex is used by the United States and Great Britain as a 
bursting charge in mines, torpedoes, and depth charges; 
it was U3ed by Germany as a bursting charge in bombs* 

Comments : 

Because of the sensitivity of torpex, two other explosives 
have been developed, DUX (see entry) and HBX-1. HBX-1 has 
a torpex composition plus a desensitiaer and calcium chloride 
(it le actually made from composition B, composition D-2, 

TNT, and aluminum)* It is less sensitive and less brisant 
than torpex, and is nonhygroscopic. HBI-1 has not been 
standardized for general use. 


r?x 




See TORPEX 


**#** 


TR1AZID0TRINITR0BENZE2JE 

Alternate Nomenclature : 

Trinitrotriazldobenzene 

Corrpoai tj.on: 

*" «uw«ucai compound containing the following percen¬ 
tages by weight of the elements: Carbon——— 21 

Nitrogen— 50.Oi 
Oxygen —— 20.6£ 

Characteristics t 

*” Triuzidotrinltrobeccene is a greenish yellow, press-X-cded 
explosive, melting at 131°0* It is nonhygroscopic, and will 
not exude* It does not react with more common petals such 
as iron, steel, copper, and brass* 
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**UW<lCTR:DIITRO!nm^ 


Manufacture 2 

Syin-trichlorobgnzene is prepared by chlorinating aniline to 
form trlchloroariline, and eliminating the amino group. 

The sym-triudorobenzene is nitrated, and the precipitated 
trinitro trichlorobenzene (either powder or in acetone solution) 
is added to a solution of sodium azide in alcohol and is 
stirred rapidly. Trinltrctriasidot^nzene prccipitatee and 
is washed and dried. 


Dees ; 

T-iazidotrinitrobenzane has recently been found to be very 
suitable for use in priming compositions. 


***** 


TRIDITE 

Alternate Nomenclature * 
None* 


Foreign Nomenclature ! 
British* jETeHite 
French* DO 
Italian! MBT 


Composition ! 

The following composition may bo taken as representative* 


Picric Acid——— 805f 
Mnitrophenol—— 20% 


Characteristics t 

Tridite is a cast-leaded explosive. Jt is slightly inferior 
to picric acid as an explosive, but has tbs advantage of 
being castable. It will not exude. 


Tridite has been used as a bursting charge for artillery 
shells and bombs. However, with the modern trend away froa 
using picric acid in bursting charges, tridite it used with 
decreasing frequency. 


***** 

TR IBTHYLEN EQLTCOLDINITRATE See TEQN 

MMUUU 
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TRII1TE 


TRILITK See TEIN XTi"tOTOLU£lNE 

raiHSmi^miKITRJWIKE. See CICLGNIJfc 

■JHHKHfr 


TRIKON.TTE 

Alternate Nomenclature * Foreign N omenclature t 

None ~ French* M’rfn 

Composition: 

Picric Acid—-88% 

Mononitronaphthalene---=* 12 % 

During World War II, France used the following modified 
composition! 


Picric Acid---70% 

Mononitronaphthalene——— 30% 


Characteristics i 

Srf’ionlte i« » east-loaded ©plosive melting at 90 °C* 

It will detonate when subjected to a teiqperatnre of 31? ofi 
for five seconds* It is le*s sensitive to initiation and less 
brisant than straight picric acid* However, when stored at 
elevated temperatures, it will exude* 

Manufacture : 

Picric acid and mononitronaphthalone are melted together 
tnd stirred until the composition is uniform* 


Trimonite has been used ae a bursting charge fear artillery- 
shells and bombs* especially in France. However, with the 
modern trend away from using picric acid in bursting charges, 
trimonite is used with decreasing frequency* 


www y« 


TRIMITROPHENKfOLE See TNPH 
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TRINITROPHMOL 


TflIHITHOPHENOL See PJ.CRIO ACID 

VMMtfU 

«X7PW 

TRINITROPKENYLETHYLETRIR Soo TNTH 


TRINITROPHKiYIMETKYIiJ ITRAMINE See TitfRIL 




IRINITROTOLUENK 


See AROMATIC NITRO COMPOUNDS 


Alternate Nomenclature: 


Foreign Nomenclature: 


Coal Tar Salt 
Syw-Trinitrotoluene (Sym¬ 
metrical Trinitrotoluene) 
TNT 

Tolite 

Trilite 

Trinitrotoluol 

Triton 

Trotyl 


NOTK: The terms w trotyl w 
and H tolite w are of Britiah 
and French origins 
respectively. 


French: 


German: 


Hungarian: 

Italian: 

Japanese: 

Russian: 

Spanish: 


ToXite, trinitrotoluene* 
trinitrotoluol, 
trotyl 

Fp-02, fullpulver 1902, 
tolit, trinitrotoluol, 
trotyl 

Trilit,. trinitrotoluol, 
tritolo, trotU 

Tolits- trirdtrotolneno, 
trinitrotoluolo, 
tritolo 

Chakatuaeyaku, type 
92 (see also separate 
entry) 

T, tol, trotil 

Tolita, trilita, 
trinitrotoluene, 
trinitrotoluol 


Compos i tion : 

"■ C3O3,(N0 2 )- or — chemical compound containing the 

following percentages oy weight of the elements: 

Carbon-—— yi»C3$ 

Hydrogen— 2 •21# 

Nitrogen—'— lS<*5QSfc 
(heygen— I;2*27% 
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TltTNITfiOTGlCEJS 


TN'v occurs iu six isomer j* deal .u alpha-, bob*? • ■« jv/caui * 
delta-, and **sta-tx-initvohul. The eapiricul 

formula given above applies to ell six varieties" ciffernnc?3 
ar rug the luomers are due ho the rli rbererrc location;; of ciie 
of the nitro groups i.u ii:v compound's structure* For example , 
alpha-, beta-, arid gamma-trinitrotoluene hav<* who 
structural formulae: 


o,--TK‘f 


(5-TNT 


tf-TNT 



CH, 

|3 


-NO, 




Characteristics t 

trinitrotoluene appears as light yellow flakes or rhoiahohedral 
crystals* TNT is classified into three grades in accordance 
with military specificationss Grade I with a solidification 
point of at least 80°C: Grade II with a solidification 
point of at least 79.5*0; and Grade III with a solidificati'. 
point of at least 76°C c Trinitrotoluene may be cast** or 
press-loaded; cast-loading is the preferred method. T n 
liquid form, trinitrotoluene is much more sensitive to impact 
than the solid materi .1* It is practically nonhygroscopic, 
absorbing not more than 0,2% moisture* It is one of tho least 
sensitive of the ,niXlteiy high explosives* Its brisance is 
equal to that of picric*acid and guncotton, less than that of 
tetryl, EDNA, PSTN, cyclonlte s and nitroglycerin. It is 
quite stable in closed storage, although in the presence of 
certain chemical compounds such as alkalies and ammonia it 
forms unstable and dangerous compounds* Moreover. grvc» 5 *jive 
to sunlight or ultraviolet light in the presence uf oxygen 
causes progressive discoloration and deocmpositioc and 
increasing consitivitjr Lt* Impact.-, 


.ilpha••trinitrotoluene (symmptrical T?«T or simply sym-TNl^ 
co’istitutcs or more of the commercial product and the 
characteristics of this iccmer govern the, characteristics 
of tho product. Grade I TNT, which is tho purest of tho 
three grades, contains the least amci/uta of imouriiios in 
the form of isomers other titan alplia-trL Vo holuono* 







TRINITROTOLUENE 


Manu f acture ? 

'“Trinitrotoluene may be manufactured by cne=, two-, otr three- 
stage nitration processes, cat* more recently, by the ccctlnuous 
process, with toluene and mixed acid as the raw materials. 
While all tour processes have been used on a production basis, 
the threa-stage process has had the advantages of 
maximum yield, greater parity of product, and greater 
ease of control of acid concentration and temperature 
conditions. The continuous,process, as ©Employed by the 
Bofors Company ->f Sweden, is coming into wide usage as 
its advantage of continuous TNT yield become? increasingly 
apparent. 

In the one-stage process, a large excess of strong mixed 
acid is used and the temperature is gradually raised. TNT 
can be produced in the one process without transfer or 
separation of spent acid from intermediate products. In 
the two-stage process, either mono- or dlnitrotoluene is 
produced in the first stage, end TNT lh the second. Iu the 
three-stage proeens, by the use of three different acid 
mixtures and diff< rent conditions of temperature, etc,, there 
are successively produced mono*', di~, and trirlirctoluono, 
each stage being carried out in a different nitrator. 

However, it should not be assumed that at any stage there is 
only one nitrated product. Thus all of the toluene is not 
nitrated to mononitrotoluene before any mononitrotoluene 
is nitrated to dinitrotoluenej all of the mononitrotoluene 
is not nitrated to dlnitrotoluene before any dlnitrotoluene 
is nitrated to trinitrotoluene• The continuous process 
employs tbo same raw materials as the other processes, but 
operates on a continuous basis rather than on the “batch” 
baais of the other processes. Hence, it offers a greeter 
yield over a given time period than do any of the other 
processes. 

The TNT resulting from any of the processes must be washed, 
purified by rewelting, granulated, screened, and dried. 

Grades I and II TNT must be prepared by recrystalliaiatien 
or special chemical treatment of Grade III TNT, Grade X 
TNT requires additional purification and is the most 
expensive of the three grades. 

"TNf-oll,” the material used in some dynamites, is a by¬ 
product in the process of TNT purification. Crude TNT 
is treated with organic solvents (such as alcohol or 
carbon tetrachloride) to remove any beta- and gawma-TNT 
present. Upon distillation, the organic solvents are 
recovered, and the residue is TNT-oil. 
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TRINITROTOLUENE 


Ilfl'ja * 

***” TKT is universally used as the bursting charge for high 
explosive artillery shells, mines, bembs, and grenades. 

It stiay be used alone or mixed with oirnnoniitm nitrate (see 
AMai'OL). It hag also been used to a limited extent for 
demolition and blasting and in industrial explosives, 

It is used also in the Bickford fuse. TNT is also now 
being used as a constituent in soma solid rocket propellants• 

For us 3 of mononltrotoluene and dlnitrotolucna, see 
Appendices, 




^oTMTmp nmc t a ^rrvnti too ™ 

*»W.it***»» W AA4> A4U< A *f MJL at 


See TKlAiSIDOIH HiIxRCB.fcfiZ.cN fc 


TRIPLE-BASS SMOKELESS PROPELLANT See also SMOKELESS PROPELLANT 

Alternate Nomenclature : 

See Oonmeiiua below 

Composition i 

Triple-base smokeless propellants contain three principal 
explosive ingredients or ^basest” nitrocellulose, nitro¬ 
glycerin, and nitroguanidine. The following compositions 
are representative of United States propellants in this 
category* 


M17 

Nitrocellulose— ———-- 20.0£ —— 20.0^ ) 

Nitroglycerin—----19.<#-— 21.#£ ) To which is 

Nitre guanidine- $k*l% ) added 0.1# 

Ethyl Centralite--- 6.Q# ——— ) graphite® 

Cryolite——————————————— 0*•—*?— 0*3^ ) 

Unknown- - -—-——- ... - 2.<# ) 


Comments t 

"“Triple-base propellants are often classified as a type of 
double-base propellant since they share many of the same 
characteristics. There are, however, sufficient differences 
to justify their separate classification. Due to the nl-ro- 
guanidine content, triple-bass propellants bum at temperatures 
lower than other propellants and consequently cause far less 
gun barrel erosion than other propellants. Moreover, they 
ore more stable then other propellants si- e nitroguanidine 
acta au a stabilizer to a certain extent. . ftt> burning of 
triple-base propellants yields higher gas volume values 
than ecaal quantities of other propellants and thus imparts 
higher velocities to projeotiles. 
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TRITON 


TRITON 


See TRINITROTOLUENE 




TRITONAL 

Alternate Nomenc?gture a 
None 

Composition: 

TNT-——-8(# 

Aluminum-— 2(# 

* 

Cliarac^erlsl/lca ? 

Tritonal~is a silvery gray, oast-loaded material. T.t will 
explode when subjected to a temperature of 1»70°C after five 
seconds. It is very similar in its characteristics to ‘TNT. 
It is essentially nonhygroscopic. It is slightly more 
sensitive to impact than TNT, but is equal to TNT in 
sensitivity to initiation. Its brisance is less than that 
of TNT, but it is more powerful than TNT. 

Manufacture : 

TNT and aluminum are fed separately Into a steam-heated 
kettle, where the mixture is agitated and heated until all 
of the TNT has melted. The resulting tritonal is ready 
for cast-loading. 


Uses : 


Tritonal is a standard United States military high explosive 
used in bombs for its high blast effect. 


I HUOC H 


TROJAN EXPLOSIVE See also NITROSTAHCH 

Alternate Nomenclature : 

Sene . 

Composition : 

Trojan explosives have been made in two types depending 
open usage: Trojan grenade explosives and Trojan trenib 
mortar shell explosives* The compositions are almost 
identical. The composition listed below givee the input 
limits for rach ingredient: 


13B 







TROJAN EXPLOSIVE 


Not less than Not more than 

Nltr-aa tar eh----23.055 ——-- 27,0/ 

Ammonium Nitrate----31.0/-—.... 3$,0ff. 

"odium Nitrate-- ——— 36.055 Uo.055 

'Jharcoal- 1.5/,- 2.555 

Heavy hydrocarbons----——— 0.5/5 ——- 1.5/ 

.Antacid-——-—— — 0*5/ ————— 1.5;* 

Dinhenylamine---—— 0.255 - 0*1$ 

Moio + ure———— 2* 

Characteristics ? 

Trojan explosives are grayish black in color and have a 
consistency similar to brown sugar. They are very 
hygroscopic, although oil in the compounds tends to reduce 
this disadvantage. Exposure to moisture tends to reduce 
both strength and sensitivity. These explosives are such 
less sensitive than straight uitrostarch, and are particularl 
insensitive to ignition and sympathetic detonation. 

Manufacture ! 

All materials other than the straight nitroetarch are 
ground and dried. The nitroetarch is mixed with this 
material. 


Psf>w « 

Trojan explosives have been used as bursting charges for 
hand grenades, rifle grenades, and trench mortar shells. 
They are only used very rarely at present. 


\A C U W %4 

IHnnnf 


TROTYL 


See TRINITROTOLUENE 


***** 


TIPS 1 


Alternate Nomenclature ! Foreign Nomenclature ! 

The entry is given in the Non©, 

English equivalent of the 
Japanese nomenclature; 
there is no corresponding 
U.S. explosive. 


Compositio n; 

Amniculum Picrate—— 8155 
Aluminum Powder-— l6.S5 
Wood Pulp——— 2% 

Petroleum———..... 1 / 



















TYPE 1 


Comments t 

iVpu X is a Japanese explosive composition tdulch was used 
during World War II as a bursting charge in depth charges* 




TiFE 68 

Alternate Nomenclature ; Foreiaa Honenclat-ure * 

^ The entry is given in the Japaneses Haensosanbakuyah 
English equivalent of an 
alternate Japanese nomen¬ 
clature | there is no 
corresponding U.S* explosive* 

Compositio n? 

Ammonium Perchlorate—— 75$ 

Ferro-Sllicon-———16$ 

Wood Heal—6$ 

Crude Petroleum—<—— 3$ 

Characteristics* 

Type 86 is a gray, p.ess-ioaded explooire composition. It 
trill react with metal: »• Although it is stronger than TNT, 
it lacks the shattering power of TNT*.'. It is hygroscopic 
and unstable. 


Uses * 

Typo 88 is a Japanese explosive composition which can be 
used as a relatively cheap underwater explosive. 


***** 


TYPE 92 

Alternate Nomenclat ure* Foreign Nomenclature * 

The entry it given in the None 
English equivalent of the 
Japanese nomenclature; see 
Comments below. 


Composition* 

. fc- 66 % 

Aluminum Powder—— 3l$ 


Common! :.* t 

Type 92 is a Japanese explosive composition which was used 
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during World War II as a bursting charge for ms chine gun 
bullet.*;. The United States has a similar explosive in 
tritonal (see entry)» The term "type 92" has often been 
applied by the Japanese to refer to straight TNT* 

NOTE* Japan incorporated M.gh explosive fillers into 
machinegor. bulLets with calibers as small eg 7»7*wa. 




TIPE 9k 

Alternate Nomenclature s Foreign Nomenclature t 

The entry is given in the None 
English equivalent of the 
Japanese nomenclature; 
there is no corresponding 
U«S. explosive* 

Composition * 

Trinitroanisol—-- 60% 

Cyclonit e—-U0$ 


Commantss 

* tfypo 9k is f Japanese explosive composition which was used 
during World war II es a bursting charge in torpedoes. 


««*•** 


Type 97 


Alternate Nomenclature t Foreign Nomenclatur e.? 

' The entry is given in the Japanese* ScTgatta 
English equivalent of an 
alternate Japanese nomen¬ 
clature; there ie no 
corresponding U .S * 
explosive* 


Comp osi tion * 

■ , . >»MV*—• 

XW X ti» i * i~r ^ *~t rr — mi *n m m f~ irr1— ~~r fi r r» i 

Hexanitrodiphenyl amine 


60 % 

UQJC 


Comments ? 

^ypo 91 is. a Japanese explosive composition vnich was used 
during W trld War II as a bursting charge in t; -rpedoes and 
depth oh urges* 


UMUUU 

TriDnnr 







Alternate No menclature t Foreign N omenclatvr e: 

The entry ie given In the Japanese* H2Kongo 
English equivalent of an. 
alternate Japanese nomen¬ 
clature; there is no 
corresponding U.S. 

©xplosl 3. 


Conpoeltlon : 

TrlnitroanlsoX—70 1 
HsXQlXlifOuiphGUylaliiiW'—"* 


or 


6 <# 

\ 

WJ/it 


Conments * . 

Type 90 is a Japanese explosive composition 'vhich was naed 
during World War II as a priming and booster charge. 


***** 










Ill FOREIGN SECTION 


BRITISH TERMS 

British Nomenclature Reference in General Section 


Amatol 

Astralltfl 

CE . 

Cordite 

Gelignite 

lyddite 

N.O.T. 

Nellite 

Nitrocellulose, Tubular 
Permitted Explosive 
Picrite 
RDX 

Research Department Explosive 
Trotyl 

Tubular Nitrocellulose 


Amatol 
Astrallte 
Tctry! 

Cordite 

Gelatin Dynamite 
Picric Acid 

Single-Base Smokeless Propellant 
Tridite 

Single-Base Smokeless Propellant 

Permissible Explonive 

Nitvogusnidlne 

Cyclonite 

Cydcnite 

Trinitrotoluene 

Single-Base Smokeless Propellant 
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S'flEMCK mi iS 

French Nomenclature Rofe rcnca in Genera l Section 


Acide Picrique 

Fierce Acid 

Amatol 

Amatol 

Ammonal 

Armorial 

Anaonite 

Ammonite 

Aatraiit 

Astralite 

Azotyre d'argent 

Silver Azide 

Azcture de plomb 

Lead Azide 

Balistite 

Balliotite 

Cheadit© 

Cheddite 

Cordite 

Cordite 

Coton-collodion 

Guncotton 

Coton-nitre 

Guncotton 

Coton-poudre 

Guncotton 

DD 

Tridite 

Dynamite 

Dynamite 

Ecrasite 

F/jrasite 

Exogene 

Cyclonite 

Explosif a la nitroglycerine 

Nitroglycerin 

£xpl.o?if anbigrisouteux 

Perrslseibla Explosive 

Explosif de surete 

Permiseible Explosive 

Fuliuicoton 

Guncotton 

Fulminate de aercure 

Mercuric Fulwi<u ■ • 





FRENCH TERMS (oont'fi) 


Frenc h N oinon.clatu ro 
Goltitine d^tonante 
v'Jelatine-demand bo 
Gelat.-v.n3 explosive 
HulVe de Nobel 
Hulie explosive 
M Mn 
Melinite 

Nitrat d* eiranoniatpie 

Nitrogalatina 

Nitroglycerine 

Nitrure d'argent 

Nitrure de plc.nb 

Picrate d'aimnoniaque 

Poudre a base da nitrogly¬ 
cerine 

Poudre a la nitrorlyolrix\> 
Poudre noire 
Pyroxylol 
Tetrjrl 
Tolite 

Trinitrophlnol 
Trinitroro s orc inat 3 de plorab 
Trinitrotoluol! e 
Trinitrotoluol 
Trotyl 
Xylo'dine 


Re ference in General Section 

Blasting Gelatin 
Gelatin DynsunJ.-U) 
Blasting Gelatin 
Nitroglycerin 
Nitroglycerin 
Trimonite 
Fieri- Acid 
Airsmonium Nitrate 
Gelatin Dynamite 
Nitroglycerin 
Silver Azide 
Lead Azide . 

Explosive D 
Nitroglycerin 

Nitroglycerin 
Black Powder 
Nitrocellulose 
Tatryl 

Trinitrotoluene 
Picric Acid 
Lead Styphnate 
Trinitrotoluene 
Trinitrotoluene 
Trinitrotoluene 
Nitroatw. ab 
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GEEMAN TERMS 


German N orco, •-.datur a cnc v lot Ocixpr ol Section 


Amatol 

Amatol 

Ammonal 

Ammonal 

Ammonit 

Ammonite 

Ammoniumnitrat 

Ammonium Nitrate 

Ammoniumpikrat 

Explosive D 

Ammoniumsalpeter 

Ammonium Nitrate 

Aamonpulver 

Ammonal 

Astral it 

Astralite 

Ballistit 

Ballistite 

BitteraHure 

Picric Acid 

Bleiazid 

lead Azide 

Blsitrirdtroroaorsinat 

Lead Styphnate 

Choddit 

Cheddite 

Cordite (rare) 

Cordite 

Donarit 

Donarlte 

Dynamit 

Dynamite 

Ekrasit 

Ecrasite 

Fp-02 

Trinitrotoloene 

Fp-88 

Picric Acid 

Fullpulver 1888 

Picric Acid 

Fullpulver 1902 

Trinitrotoluene 

Gelatine-dynardt 

Gelatin Dynamite 

Glonoift 

Nitroglycerin 

Quhrdynamit 

Dynamite with Inactive Btae (Guhr 
Dynamite) 


14C 






german terms (conVd) 


Vfc'i'v y^ A ^ hiufeiAJk...v,.-«; i *• -.«.-..„rt-... 


German Nonenoiatur© 

•> »■ ■ ■ ■ “ »» * » ^ -»-«■ — » — '■ 1 — 

Hexogen 

Hnallqueeksilber 

Kollodiumuolle 

Kordii 

Malirdt 

Nitrogelatin© 

Mitroglyzerin 

Hitroglvserinpulver 

Nitroglyzerinsprengstoff 

Nitropentaerythrit 

Nltrozellulose 

Nltrozeliulosepulver 

Pervtrit 

Pikrinaaure 

SchioSflbmmn»rtT_X5 

Sohiessvolle 

Schlagwettersichere Sprang- 
stoff 


Reference In General Seotion 
Cyclonite 

Mercuric I^iludjiato 

Guncotton 

Cordite 

Picric Acid 

Gelatin Dynamite 

Nitroglycerin 

Nitroglycerin 

Nitroglycerin 

PETN 

Nitrocellulose 

Guncotton 

PETN 

Picric Acid 

u».ncotton 

Guncotton 

Permissible Explosive 


Schwarzpulver 
Sicherheitsdynamit 

Gilberazid 

Sprenggelatine 

Sprenggummi 

Sprengol 

Sprongstoff 


Blaok Powder 

Permissible Explosive (Safety Dynamite; 

Silver Azide 

Blasting Gelatin 

Blasting Gelatin 

Nitroglycerin 

Pynajnlte 
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GERMAN TERMS (Coni‘d) 

Gorman Nomen ol a t ure Reference In General Section 


'lytryl 

Tetryl 

Telit 

Trinitrotoluene 

Tr in Hi’ up 3 (ts/ioj. 

Picric Acid. 

Trlnitrotoln i 

Trinitrotol oene 

Trotyl 

Trinitrotoluene 

Wetter demand, t 

.°erraiacible Kxplo*ire 

WPC/8? 

Bsllietite 

Wurfelpulver/8? 

Ballietite 

Xyloidln 

Nitrostarch 
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HUNGARIAN TEfiMS 



Hungnri an Nomenclature 

inference in General Section 

Ai-iiuoniE'’ robbano-anyag 

Ammonal 

Awraonlvmnitrat 

Assssnivsa Nitrate 

Ammonaaletrom 

AwwmmmJ V 9 A _ .$ 

M JL w.'tt oy 

Ballisstit 

i Ballistlto 

Ch8dd.it 

Choddite 

DlJiamit 

Dynamite 

Feketo liipor 

Black Powder 

Kottfto alapanyagu lopor 

Double-Base Smokeless Propellant 

Xordiit 

Cordite 

ttobt>aitf>S3elatln 

Blasting Gelatin 

Triiit 

Trinitrotoluene 

Trinitrotoluol 

Trinitrotoluene 

Tritolo 

Trinitrotoluene 

Trotil 

Trinitrotoluene 
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ITALIAN TERMS 


Italian NoTitenclaturo 

Acido d'argents 

Acido di >r.bo 

Acido picrico 

Alto copiOcivc al clo*etc 
di potasslo 

Axnatolo 

Ammonal 

Ammonite 

Astrallte 

Azoimide d'argento 

Azoimide di piombo 

Balistite 

Cheddito 

Cordite 

Coi/one fulminante 
Dinamlio 
Ecrasite 
Bsplostoo alia nltroglicerina 
Esplosivo amnissibile 
Eaplosivo di aicureeza 
Fulraineto di ssrcurio 
Fulmicotona 
Oolutina-diramit e 


Re ference in General Section 
silver Azide 
Lead Azide 
Picric Acid 

v v 

Amatol 

Awmnv nl 

Ammonite 
Astralite 
Silver Azide 
Lead Azide 
Ballistite 
Cheddito 
Cordite 
Guncotton 
Dynamite 
Ecrasitu 
Nitroglycerin 
Permissible Explosive 
Permissible Explosive 
Mercuric Fulminate 
Guncotton 
Gelatin Dynnmit.» 
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ITALIAN TEEMS 

Italian Nomenclature 

Gelatins esplosiva 
MET 

Nltr&to ammonico 
Nitrocellulose 
Nitrogelatina 
Nitrogjieerina 
Olio detonante 
Olio esplooivo 
Pentrite 
Pertite 

Picrato amraonico 

Polvere a base di nitro- 
cerina 

Polvor© nera 
Siloidins 

stifnato c*. piombo 
T-U 

Tetrile 
Tetryl 
Tolite 

Trlmetllentrinitroamina 
Trinitrofenolo 
Trinitroresorcinatc di piombo 
Trinitrotoluene 
Trirdtrotoluolo 
Trit-nltte 
Triv.ilo 


(Cont'd) 

F ofereuoe in General Seotlon 

Blasting Gelatin 
Tiidite 

Ammonium Nitrate 
Nitrocn'ilulost! 

Oelatin Dynamite 
Nitroglycerin 
Nitroglycerin 
Nitroglycerin 
PETN 

Picric Acid 
Explosive D 
Nitroglycerin 

Black Powder 
Nitroatarch 
Lead Styphnat® 

Cyclonite 
Tetryl 
Tetryl 

it 

Tr Initrotoluer * 

Cyclonite 
Picric Acid 
Lead Styphnate 
Trinitrotoluene 
Trinltrcd oluene 
Cccnpotitio.; B 

Trinitrotol vwana 
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JAPANESE TERMS 


Japanese Nomenclature 
Aflirnoriyaicu 
Angayaku 
Ohakatuawraicu 
Chanaynlcu 
Ch-vvAku 
Chikka Namari 
Chikkaen 
Ennoyaku 
^aioyaku 
HZKongo 

Haensosanbakuyaku 

Haishokuyaku 

Koiyaku 

Karitto 

Keyaki 

Kiri No. 1 

Kiri No. 2 

Kiri No. 3 

Ko-Shosn Bakuyaku 


I*Shoaa 

Nigetanyakv 

dnay&ku 

Oshituuyeka. 

Odhiyaku 


Reference la General Section 
Ammonium Nitrate 
Angayaku; also Cd*poaitiwi B 
Trinitrotoluene 
Chanayaku 

Chatsy&lcu 
Lead Aside 
Lead Azide 
Ennayaku 
Sntcyalni 
Type *8 
Type 88 
Haishokuyaku 
Dynamite 
Carlit 

Special Ammonia Gelatin (stJ under Dynamite) 

Ammonia Gelatin (sse under Dynamite) 

Azosonla Oalatin (see under Dynamite) 

Ammonia Gelatin (see under Dynamite) 

Permissible Explosive (actually. Lor 
Density Permissible Dynamite) 

Permissible Explosive (actually. Low 
Density Permiesibla Dynamite) 

Composition B- 

Russian All oy 

Ggnitouyakuj also Compos-*. >ion C 
Oshtyaku 

15k 


JAPANESE TERMS (Coni'cl) 


immsMJtivi. sB^lafegft 


Reference In G eneral Section 


5ahokuyakv. 

Ot«su-B 

Pentcriru 

Raiko 

Sakura No* 1 

Sskura No. 2 
Eeigaita 

Shimoae Bakuyaku 
Shin-Kiri 
E!i3r,kyorjroku 
Shln-Tofcu*8hoan 

Shoan 

Shoon Bakuyaku 
Shoan Bakuyaku No,, 10ti 

Shoan Bakuyaku No. 2Cl 

Shocuyaku 
Shotoyaku 
Shouyaku 
Take No. 1 

TaJcp No. 2 

Take No. 3 


Picric Acid 
Otsu-D 
Pant.-Cite 

Mercuric Fulmimte 
Gelatin (see under Bynaxnite) 

Gelatin (see under Dynamite) 

Type 97 
Picric Acid 

Ammonia Gelatin (see unde*' Dynamite) 


Ammonia Explosive (:;ce under Dynamite) 

Permissible Explosive (actually„ 
Permissible Ammonia Dynamite) 

Permissible Explosive (actually. 
Permissible Ammonia Dynamite) 

Shoan Bakuyaku 

Permissible Explosive (actually. 
Permissible Ammonium Nitrate 
Explosive) 

Permissible Explosive (actually. 
Permissible Ammonium Nitrate 
Explosive) 

PETN 


Amatol 


Cyclonite 

Spesial Ammonia Gelatin (aoe under 
Dynamite) 

Special Ammonia '• Ir (see unde** 
Dynamite) 
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Special Ammonia Gelatin (see under 
Dynamite) 





JAPANESE TERMS (Cont'd) 


J apan ese Nomenclature 

Tan-C-Yaku 
Toku-Shiraums No* 1 

Toku-Shiravune No 2 

Type 1 
Type 92 
Type 94 


Reference In General Section 
C;rclonit6 

Permissible Explosive (actually. 
Permissible Gelatin) 

Permissible ikplosive (actually. 
Permissible Gelatin) 

Type 1 

Type 92j also Trinitrotoluene 
Type 9k 
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RUSSIAN TERMS 


Russian Nomenclature Reference in General Section 


A 

Almatr-it 

AjiMatp:«r 

Amatol 

AM&TO.K 

Ammokcil 

Ammokchji 

AwvoHa ji 

Ammonalmatrit No. 98 
Aj£MOH£UQiaxpHT N? 98 


Ammoniinaya selitra 
AuitoHHtiHafl CejiHxpa 

Ammonit 

Ammohht 

Ammonit-s^aronit 

AMUOEHT-ryffpOHMtT 

Amnonpek 

AUKOHneK 

Amnontol 

Auuohtojs 

AT 

AT 

Azid svintsa 
Asha OBHHna 

Azldo-tenerossovaya 

AsHAo-reHepooooBaH 

Azotno>kisiyl ammonil 
Aootko-»khojihN qumohhS 

Belaya smia* 
fceJiaff runoi> 


Amatol 

Almatrite 

Amatol 

Ammokcil 

AwuMiiax. 

Ammonalmatrit No. ?8j see also 
Almatrit 

Ammonium Nitrate 
Ammonite 
Ammonlt-tjudronit 
Aimnonpok 
Russian Mixture 

Amatol 

Tjead Azide 
Aiiido-teu jrossovaya 
Amionium Nitrate 
Belaya smes* 
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RUSSIAN TERMS (Cant'd) 


Russian Nomenclature 


Belit 

Bootht 

Bezdvrcnyi porc«Ja 

EQSflHMRHff ifOpOX 

Bozopasnoye varyvchatoye 
veshchestvo 

EooonacHo© BopHBxaToe 

B61U90TB0 


Referenow la Genera l S ootion 

Belvita 

ftsckslcss Prcpa'lsnt 

Permissible Explosive 


Chdrnyi porokh 

T lepHHB nopox 

Black Powder 

Dinandt 

flttHailHT 

Dynamite 

Ptiamon 

Pynamon 

TtHHaUOH 

Ekrazit . 

EKpftOHT 

Ecrasite 

Franteozakaya smes' 
£>paimyo cicaa cueoib 

French Mixture 

Oh 

r 

Cyclonite 

Qhekaoghen 

Tewcorea 

Cyclonite 

Gremuchaya rtut' 
rpe&yvaa pryn. 

Mercuric Fulminate 

Gremnche-rtutnaya 

rpeuyxe-pTyxHan 

Oramuche-rtutnaya 

Gremuchli studen' 
Tpeuyvnit oryaenb 

Bluating Gelatin 

Qrlzutln 

rpnoyxHH 

Gelatin Dynamite 
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RUSSIAN TERMS (Cont'd) 


Russian RomftncVvturie Referen c e In General Sectio n 


K-l aplav K-l Mixture 

K-1 cn.«aa 

K-2 splav X-2 Mixture 

K-2 cnjras 

Kalii Kitrat Potassium Nitrate (in Appendix I) 

Kajratt auxpax 

Kaliia lzr >atrit No* 55 Kaliialaatrlt No* £*> see also Almatrii 

Kfuik Hsuaiiar. pnx 8? 55 

Khlopchatobuiaazhnyy porolch Guncotton 

Xjion«:aTo6yKa3KHn8 nopox. 

Kolloksllin Nitrocellulose 

Kojijiokchjihh 

Korabirdrovannaya aside- Kombinirovannaya azido-tetrilornya 

tetrilovaya 

KoMdHHnpoEaHHan aonno- 

ToxpHJioBan 

Kcrdit Cordite 

Kop/*ux 

Xrupnozernietyi Ij>rge-grain (black powder) 

KpynHosepHHcxiiS 

frblkozernistyi (black powder) 

Me^KooepHHOxHM 

Nakol ! nay» sines' Nakol’naya swes* 

H»tco.S*H8ji 

Watriialmatrit No. 19 Natriialsiatrit No. 19j se alao Alraatr.it 

HaxpnHajRtaxpsix N? 19 

Nitroglitsorinovyye porokh Double-Base Smokeless Propellantj 

HHxporjmnepHHODHe nopox see also Propellants, foreign 

Nitroglltserin Nitroglycerin 

HMxpcrvra.%ep*in 


Kibrctseiuloia 
Hnrpoue/ry.’iooa 


Nitrocellulose 







RUSSULE THINS (Cout'a) 


Russian Nomenclature Reference in General Section 


Oksilikvit 

Okch^ihkbht 

Fikrj.t jcstMide 
IlHKpWT SHHOEK3. 

FikrJjiovaya klslota 
IlHKpHHOBaH KHOJIOTa 

Piirrinorcld. slyi awmohii 
IlHKpHHOBOKHaW*U aifUOBB& 

Pirokollodion 

IlHpOKOJIMrOtfnOH 

Flroks.tlin 

IIlipOKCB^HH 

Plrokeilin Wo. i 

IlHpOKCHJIHH H? 1 

Pirokflilin Wo. 2 
F T ’ o rpcr*C”~nn K? 2 

Plroksjll.'Lnovyye porokh 
IlHpOKOlBviIHHOBHe HOpOX 

Flfcsticheskii dinamit 
ILaaoTaseoKiaH £HEav?’T 

Russkaya ernes' 

PycoKaa cueoB 

Ruskli splav 
Pycxatt otijirb 

Shodit. 

EeAKT 

Stifnat 

CTH^Ha'.P OBKHI(a 


Liquid Oxygen Explosive 
Explosive D 
Picric Acid 
Explosive D 

Nitrocellulose (of 12.U# K) 

NitrocolTulone (cf 12* H cr above) 

Nitrocellulose (of 12 to 13* K) 

Nitrocellulose (of 13* H and above) 

Singla- Base Smokeless Propellent) 
see also Propellents, Foreign 

Eynamite (pl«st-ic) 

Russian Mixture 
Russian Alloy 
OUeddite 
lead Styplmate 


3ti\denlstyl dino:ilfc 
CtyAeKHOTKMfl Jt&HftMHT 


Gelatin Oyncuite 







RUSSIAN TERK3 (Coilt*,u) 


Ruaalan Nomenclature 


Referenoo In Genav&l Section 



I 

frinitrotoluenr 

TEN 

... “* * •— ' 

PETN 

Tetraeritritol nitrat 
TeTpaepiiTpHToar EHtpaT 

PETN 

Tetratein 

Terp&mra 

Tetraceno 

Tetril 

TeTpw^ 

Tetryl 

Tetritol 

Totpmtoji 

Tetrytol 

TNRS 

THPC 

Lead Styphnate 

Tol 

To.a 

Trinitrotoluene 

iTinltrorezortsinat svintsa Lead Styphnate 

TpHHHTpopeoopuHHar OBHHEa 


Trotil Trinitrotoluene 

Tjjoxh*t - 


Vzryvchatoye veshchestvo Explosive Substance (nc entry in the 

BopHB^axoo semeoTBO General Section) 


Zylyl (Kailil) Trinitroxylene (in Appendix I) 

KOHtlHJI 
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SPANISH TERMS 


SparAsh Nomenclature 
Acsite explosive 
Xcidc tie pla + • 



A duo picrico 

Algod<5n polvora 

Amatola 

Anonnl 

AmonAta 

Astrslita 

Balistita 

CLeddita 

Ciclonita 

Cordita 

Dliuirsita 

Dinaudta goma 

Ecraeita 

Explosive aprobade 
Explosivo autorizado 
Explosive de nitroglicerina 
Explosivo de aoguridad 
Fulinimto de mercuric 
ftOjdxt&to mercfoico 
Gelat:Lna deton into 


Reference in General lection 
Nitroglycerin 
Silver Azide 
Lead Azide 
Picric Acid 
Guncotton 
Amatol 
Ammonal 
Ammonite 
Astralite 
Ballistite 
Cheddlte 
Cyclonit'' 

Cordite 

Dynamite 

Blasting Gelatin 
Ecrasite 

Permissible Explosive 
Ferndssibla Explosive 
Nitroglycerin 
Permissible Explosive 
Mercuric Fulndnate 
Mercuric Fulminate 
Blasting Gelatin 
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SFANISfi $HRMS (Cont'd' 


Spanie l : Nomenclature 
Gelatin.* dinardta 
Gelatina explosive 
Kexj5geno 
Kitrato am/mico 
Nitroalmidon 
Nitroc elulo sa 


Reference in General Section 
Gelatin Dynamite 
Blasting Gelatin 
Cyclonite 
Amiorduu 
Nitrostarch 
Kitroeellulo se 


Nitrogelatina 
Nitroglicerina 
Nitruro de plata 
Nitruro de plorao 
Picrato amonico 
PirojdLlina 

P&Lvora de base urlca 

Polvo.ra de doble base 

PoJ.vora negra 

Polvora nitrocelulosica 

Tetranitrometilanilina 

Tetryl 

Tdlita 

Trilita 

Trinitrofenol 

Trinitrotoluor.o 

Trinitrotoluol 

Trinitronaercina plwnada 

Xlloidinn 


Gelatin Dynamite 
Nitroglycerin 
Silver Azide 

Lead Azide * 

Explosive D 
Nitrocellulose 

Single-Base Smokeless Propellant 

Dcnble*-B-*?.se Smokeless Propellant 
Black Powder 

Single-Base Smokeless Propellant 

Tetryl 

Tetryl 

Trinitrotoluene 

Trinitrotoluene 

Picric Acid 

Trinitrotoluene 

Trinitx‘otol , '.u 

Lead Styphnate 

Nitroetarch 



IV. ilPMSlAtCES 


APPENDIX I 


INDEX OF EXPLOSIVES CONSTI-U.^TS 


Material 

Acsrelite 

Diphenylurea 

Acetone 

Activated Charcoal 


Uses 

Propellant stabilizer. 

Solvent in explosives px*oduction. 
See Charcoal* 


Aluminum 


Ammonia 


Ammonium Chloride 
Sal Ammoniac 


Component for high explosives, 
primer and pyrotechnic compositions* 

Raw material for ammonium nitrate, 
explosive D, ammonium chlorate, and 
ammonium perchlorate* 

Fernri.8E.ible gelatin dynamite component* 


Ammonium Nitrate 
Ammonium Oxalate 


Ammcuium Perchlorate 


Antimony Sulfide 


Bagasse Pith 
Balse Meal 
Barium Nitrate 


See GENER AL SECTION . 

Permissible dynamite component, 
blasting explosive dehydrating agent* 

Detonating composition componaatj oxidiz 
for solid rocket prcpeJlants* 

Component in percussion pritnr ccmpo~ 
sitions. 

Absorbent in permissible explosives* 

Absorbent in permissible explosives* 

Component in blasting explosives, 
percussion or ’ \er coiitoesitions, 
some propellant.and pyroteobnio 
compositions* 











IKDIIX 01 ;' EXPLOSIVE COHwrSU. 


3 (o.;nt’d) 


Material 


Bros 


Barium Percid.de 


Prii(i5.n;; and tracer composition 

COmp* jflGTl'u* 


Bossnne 


Binltrotoluene 


ti aw material for nitrobenzene. See 
also G gicEAL S ECTION under Aromatic 
Nitre Compounds > 

Incorrupt, reference tc Dinitrotoluene (scs)* 


Butyl R.icinoleate 

Calcium Carbonate 
Chalk, Precipitated 

Calcium Silicide 
Oai^.ior 


Propellant deterrent costing. 
Explosives stabilizer and neutralizer. 


Component in detonating and priming 
compositions. 

Dosensitizer fer blasting gelatin. 


Carbazole 

Diphenyliraide 


Propellant stabilizer. 


Carbolic Acid 


See Phenol. 


Carbon Black 
Caustic Soda 


Cellulose 

Centralite I 
Diethyldipiienyluroa 
Diphenyldiethylursu 
Ethyl Centralite 
21olli.be 


Centralite II 
Plmethyldiphenyl urea 
Diphen/ldimothylurea 
Methyl Centralite 

Chalk, Precipitated 

Charcoal 

Aotlvstod Charcoal 
Wood Charcoal 


Absorbent for liquid oxygen explosives. 

Ingredient in processing wood pulp or 
coHon lirterc for cellulose. 

Paw material for nitrocellulose. 

Stabilizer and detorrent for propellants. 


Stabilizer and deterrent for propellants. 


See Calcium Carbonate, 

Component for black pond*.: ri.i some 
industrial explosives. 
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xacDEJf op expijcsivbs constituents (coot*a) 


Material 

Chile Saltpster 

Copper Afiotyllde 
Cuprous Acetylido 
Cuprous CarWdo 

Come talk FI bh 

Cotton lii.it era 

Cresol 

Crassylite 

Trinj.ti'ocresol 

Cuprous Acetylide 
Cuprous Cerbide 
Dibutylphthalale 

DietJiyldiphenylurea 

Dimethyldiphenyluroa 

Dinitrob6nzene 

DNB 

Blnitroehlorbonzene 

DinitrogLycol 

DinitromonocWorhydrin 

DiuLtrophenol 


flse o 

See Sodium Nitrate* 

Igr/tion composition for commercial 
eloctric detonators. 


Absorbent in permissible explosives. 

Raw material for cellulose. 

Raw material for nitrocresola. 

Rarely, a component for bursting 
charge compositions* So* also 
QEHFRAL SECTION* 

See Copper Acetylide. 

See Ccppar Acetylide. 

Propellant deterrent, plasticiser, 
and flash reducer* 

See Centralite I. 

See Centralite II* 

Industrial explosives component. Sea 
also GENERAL SECTION under Aromatic 
Nitro Compounds * 

Chlorate explosives consonant; 
also production of dinitropbsnol, 
trlnitroanisol, hexite. Sea also 
GENERAL SE CTION under Aromatic Nitro 
Compounde r 

See Nitroglycol* 

Low-freezing dynamite component* 

E<jrstin(j ci»arge consonant (with 
picric acid)* Sec also OENERAL 
SECT ION under Aroiatio ^ ibro ' 
Compounds * "" 
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BiDEX OF IXPLCCIvES CONST ii'UEiJTfc (cont’d.) 


Materi al 

Dl3itrc»tfputiKtj,6uti 


Cinltrotolusne 

r\rm 


Dinitro^ylene 

Diphenylamine 

Diphenyldieihylurea 

Diphftrwidimethylurea 

Diphenyli.mide 

Diphenylurea 

DNB 

.ora 

Ethanol 

Ethyl Alcohol 

Ethyl Alcohol 

Ethyl. Centralite 

Ethyleneglycol Dinltrate 

Ethyl. Picrate 

Flowers of Tin 

Formaldehyde 

Glass Powder 


’JS03 

Permissible explosives ingredient; 
rarely, component of bursting 
charges* See also GE^!£RilL SECTION 
under- Aromatic Nitre Compounds ! 

Propellant deterrent, cooling agent, 
and < el at'Crdtscv; component in 
pci'iuissi'ole explosives, chlorate 
cxplociyos, and propellants* See 
also GKNRR i\L SECTION under Aromatic 
Nitre Coupo^ds. 

Component is- so** i:ou»Iree-*ing dynamites* 
See also GENERAL SECTIO N under 
under Ar omat Ac^itro Congo gads , 

Propellant stabilizer* 

See Centralite I. 

See Centralite II* 

See Carbazole. 

See Acardloo. 

See Pinitrobensene. 

See Dinitrotoluene* 

Solvent in explosives production. 


See Ethanol* 

See Centralite I* 

See Nitroglyccl. 

See Trinltrophenetole. 

See Tin Dioxide* 

Raw material for cyclonite. 

Component in percussion M{. compositions. 
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INDEX OF MPLOSIVES CONSTITUENTS (ccnt'u) 


Material 
Glycerin 
Glycol Dinitrate 
Graphite 


Ugea 

Raw nu.terlal for nitroglycerin* 

S. n Nitroglycol. 

Glaze for propellant grains; explosives 
binder and lubricants 


Hcxan^tbylenetetrainina 

Hsxamine 

Hexanitrodiphecyi 

Hexanitrodiphenylandne 

Hexanitr-wul phenyrioxi.de 

Seranitrodiphenyl Sulfons 

Hoxanitrodlp’aexiyl Sulfide 
Pisryl Sulfide 

Hoxanitroraannite 

Hcxsni.tr oraannltol 

Hestt 

Hajd.te 

Hexamine 

Hexanltrodlphenylanina 

Herll 

India Saltpeter 

Lead Dioxide 
Load Cbd.de 
Lead Peroxide 

Lead Oxide 

Lead Peroxide 

Lead Stewatiji 

Lead SulfocjiJ. .j;tc 
Lead Thiorrjmate 


iTttcrsecliate product in the manufacture 
of cyclonite. 

See Herita. 

Detonating composition comocnsnt* 
fee Haxite. 

Detonating composition component,. 

Detonating composi tion eonpOTirnt. 

Consonant in some bursting charges 
and detonating compositions { 

See Mannitol. Hex&nltrktfe* 

See Mpxmitcl Hexsaibrate* 

See HexLte* 

Priming composition component* See also 
GENERAL SECTION * Formerly used by 
Japan In some high explosive compo¬ 
sitions* 

See Potassium Nitrate* 

Detonating composition oxldiiar* 

See Load Dioxide* 

See Lead Dioxide* 

Fuel in solid roi^t propellants. 

Primer composition component* 





liras* OP EXPLOSIVES 0CWOTISUEP8 fcont »s) 


I fatorifti 

Lead T!dccyn;iat© 
Magnesian 


Magnetite 

Manganese Dioxide 
Manganese Peroxide 
Pyrolusite 

Manganese Peroxide 

Mannitol Hexanitrate 
Hexanitroraannite 
Hexsnitromannitol 
Nitromannite 

Mercurous Azide 
Her cat 1 / Azide 

Mercury 


Kercxtry'Azida 

methyl Centralite 

Mirtiral Jelly 
Paraffin (soft) 
Petrolatum 
Petroleum Jelly 
Vaseline 

Mirbane Oil 

Mixed Acid 

Nitrating acid 

Mollite 

Mononitrobenzene 
Kicbano Oil 
Nitrobenzene 
Oil of Mirbane 


Poem 

Soe Lead Sulfocyenate. 

Component in tracer and Incendiary 
compositions; pyrotechnic conpo~ 
sitions« 

Incendiary composition component. 

Detonating composition component; 
pyrotechnic compositions. 


See Manganese Dioxide. 

Mercuric fulminate substitute in 
priming compositions. See also 
GENERAL SECTION. 


Initiating composition component. 


Raw material for mercuric fulminate 
and mercurous azide. 

See Mercurous Azide. 

See Centralite II. 

Desensitizer and flash reducer in 
propellants and high explosives. 


See Mononitrobenzene 

Mixture of nitric and sulfuric acids, 
used in nitration. 

See Gontral.it* T„ 

Propellant and blasting explosives 
component. See also GENSt AL 
SECTION under Aromatio ^iiro 
Compounds. 








unrax OF EXPLOSIVES GONST T Tf!EraS (oont’d) 


Material 

Mononitronaphthal«.ii9 
ftitronaphthalene 


Mononitrotolv :ne 


Naphthalene 


Nitrate of Potash 
Nitrating Acid 
Nitric Acid 


Kxv>ro&en2et*ie 


Nsec 

Component of some bursting charges 
(with picric rr*d). Sec al;;o 
GENERAL SECTION under tacAatie 


Component in low-freezing dynamites, 
biacting •s.^.lorircc, as a plasti¬ 
cizer. See also GENERAL SECTION 
under Arom atic N itro Compo uncfs ^ " 

Raw material for ttitr ©naphthalenes. See 
also G ENERAL SECTION under Aro matic 
Nitro Compo unds . ~ ~ 

See Potassi’im Nitrate. 

See Mixed Acid. 

Raw material used in the production 
of explosives (usually in mixed 
acid)• 

See R'monltrobensenc • 


Nitroglycol 
Dinitroglycol 
Ethyleneglycol Dinitrate 
Glycol Dinitrate 


Nitromannite 


Nitromethane 
Nitronaphthalene 
Nitrosoguanldins 


Oil of Kirbanw 


Paraffin 


Perchlorate of Potash 
Perfluorourea 


Component in permissible explosives 
and lot-freezing dynamites. 


See Mannitol Hexanitrate. 

See Tetraniti’cmethane. 

See Mononi+ronaphthalone* 

Component in percussion priming 
compositions. 

See Kcnonitrobenzeue* 

See Mineral Jolly* 

See Potassium Porchlorate. 

Oxidizer in solid '-.ocket propellants* 
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ISLEJC OF EKI^LOSIVEj nONSTrraETOS (cont'd) 


Mat e ria l 
Petrolatum 
Petroleum Jelly 
Petroleum Oil 

Phenol 

Carbolic Acid 

Phthalates 

Picryl Sulfide 

Polypetrinacrylate 

Polysulfide Rubber 

Polyurethane a 

Potassium Chlorate 

Potassium Nitrate 
India Saltpeter 
Nitrate of Potaah 
Prismatic Saltpeter 
Saltpeter 

Potassium Perchlorate 
Perchlorate of Potaah 

Potassium Sulfate 

» ft' i/ 61 * 

Pyrolusite 
Soda Ash 

Sal Ammoniac 


Uses 

See Mineral Jelly* 

See Mineral Jelly* 

Explosives binding ag.->ni* 

Raw .material for nitrophsnolb, See 
also OrilERAL SEOIIOS under Aromatic 
Mltro Compounds » 

Fuels in solid rocket propellants. 

See Hexanitro&iphenyl Sulfide„ 

Oxidizer in sclid rocket propellants«. 

See Thj.okol Polymer. 

Fuels to solid rocket propellants. 

Oxidizer for priming compositions* 

Component in black powder and pyrotechnic 
compositions; oxidiner in solid 
rocket propellents. 


Component for primer compositions, 
chlorate explosives, and pyrotechnic 
compositions; oxidizer .In sclid 
rocket propellants* 

Primer composition component, 

iiee Potassium Nitrate* 

See Manganese Dioxide* 

Ingredient to processing wood pulp 
or cotton lirtero for cellulose. 

See Ammonium Chloride 




XNX3EX OF EXPLOSIVES OOHOTEOSHTS (coat'd) 


Htttorif.l 

Salt 

Saltpeter 
Saltpeter, CMle 
Saltpeter, Prismatic 
Silver Acetylide 
Silver Permanganate 
Sodium Edcarbonate 
Sodium Chlorate 


foes 

See Sodium Chloride* 

Sf '• Potassium Nitrate, Sodium iitr&ie* 

See Sodium Nitrate* 

Potassium Nitrate. 

Detonating oomrviniticn. component* 

Primer composition component* 

Blasting explosives cooling egent. 

Explosives and pyrotechnic, composition 
oxidizer. 


Sodium Chloride 
Salt 


Permissible explosives brisance 
reducer* 


Sodium Hyposulfite 

Sodium Nitrate 
Chile Saltpeter 
Saltpeter 


Stannic Oxide 

Strontium Dioxl.de 
Strontium Peroxide 

Strontium Peroxide 

Sugar 

Sulfur 


Sulfuric Acid 


Tetranitrc*etfcu»tt© 


See Sodium Thiosulfate. 

Component in black powder, blasting 
powder, permissible explosives, 
axuAiorda dynamites, and pyrotechnic 
compooiticr* 13 oxiuiser in solid 
rocket propellents. 

See Tin Dioxide. 

Component in tracer and other pyro- 
teohnic compositions. 

See Strontium Dioxide. 


See GENERAL SECTION under 3u*,ar 
N Itrate sI 

Component in black powder, some 

dynamites, pyrotechnic cotspoaitionsj 
raw material foi* sulfuric acid. 

Component of mixed acid used for 
explosives production. 

Component in detonai Irg composition-• 
and blasting explosives* 
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INDEX OF EXPLOSIVES CONJilll’D'ifT.CS (oont»d) 


.Material . 

Thiokol Polyr r? 

Polyol f ide Rubber 

Tin 

Tin Dioxide 
Flowers of Tin 
Stannic Oxide 

TNB 

TNN 

TNX 

Toluene 

Trinitroenisol 

Trinit-robessene 
TSB 

. T* iiiitr uCi* e vox 

Trirdtronaphthalene 

TNN 

Trinitrophenctolw 
Ethyl Ficrate 
Triritr ophenv 1 ethryla t her 

Trinitrophenylethyliithor 


P 'ac-a 

Fuel in solid rockot propellants* 

*rt V/^W, ,»<uw rOflllf. Vf 

Propellant flash reducer. 


See Trinitrobenzene* 

See Trinitroaaphtbolene. 

3eo Trinitr'oj^lene, 

Raw material for nitrotoluenes* See 
also GENERAL SECTION under Aromatic 
Kitr o” ’ Compounds . 

xJooster charge component. See also 
GENERAL SECTION under Aromatic 

HTt^T 7ir>mnAll«rio . 


Host powerful of the aromatic nitre 
compounds* but too difficult to 
prepare except Indirectly from TNT, 
which inakes it “5 production infease« 
able. It can be used as a high 
csplOvive. 


See Cressyllte. 

Stabilizer for smokeless propellents. 
See also GENERAL SECTION under 
Aromatic HttrcT~5ompouais .. 

Booster and bursting charge 
component* See also GENERAL 
SECTION under Aromatic Nitre 
Sonpoundg . 

See Trinitrophenetole. 
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IMMtfC CP EXPLOSIVES CCECTITIJEKTS (nontM) 


Material . 

I I ■ 1 

Trini tvoxylene 

TOV* 

1 km 


Vaseline 
Vegetable Heal 


Wood Charpool 
Wood Pulp 


Xylene 


Tltiea 


Component in bursting charge {with 
"’Iff and ammonium nitrate). Steo 
a"\so OEM ERAT S ECTION under Aromatic 
Niivro"cpmpc » , .yida . 

Sci Mineral -clly* 

See Bagasao Pitfcj Balsa Heal s Cornstalk 
Pith. 

See Charcoal. 

Absorbent for nitroglycerin In 
dynamites; rrm arterial for 
cellulose. 

Raw material for ni .troxyloneo. See also 
GENERAL SECTION under Aromatic tiltro 
Compounds . 
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